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A  High-Speed   Line  in   Holland. 


In  our  issue  of  December  8  last  we  mentioned 
that  through  the  courtesy  of  J.  G.  White  and 
Company,  Limited,  representatives  of  the  tech- 
nical press  were  given  an  opportunity  of  care- 
fully inspecting  the  new  electric  railway  which 
has  been  built  from  Amsterdam  to  Haarlem, 
with  an  acquired  extension  to  Zandvoort,  and 


tramway  system  in  Holland.  This  system 
included  a  circular  route  about  the  city,  with 
two  suburban  branches,  one  running  north  to 
Bloemendal,  a  thriving  residential  suburb,  and 
another  west  about  five  miles  to  Zandvoort,  an 
important  seaside  resort  for  the  people  both  of 
Haarlem  and  of  Amsterdam. 


Bascule  Bridge  at  Kostverloren  Vaart,  with  Gap  In  Trolley  Wires. 


the  whole  plant  and  equipment.  With  the 
assistance  of  the  same  firm,  who  were  the  con- 
tractors for  the  whole  undertaking,  we  are  now 
enabled  to  present  a  full  and  illustrated  descrip- 
tion of  the  installation,  which  is  unique  in 
Holland,  and  perhaps  not  exactly  paralleled 
elsewhere  in  the  world. 

About  five  years  ago  a  local  Dutch  company 
constructed     in     Haarlem     the     first     electric 


Haarlem  itself  is  a  city  of  65,000  inhabitants 
and  a  very  pleasant  residential  place,  where 
many  of  the  business  men  of  Amsterdam  live. 
The  distance  between  the  boundaries  of  the  two 
cities  is  ten  miles.  Several  years  ago  a 
concession  was  granted  for  a  line  between  the 
two  towns,  but  the  route  was  circuitous,  and 
finally  the  Holland  Steam  Railway  Company 
secured  control  and  prevented  the  construction 
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of  the  line.  In  1901,  however,  Messrs.  Ander- 
hagen  and  Neumeyer,  of  Amsterdam,  took  the 
preliminary  steps  towards  securing  a  new 
concession  over  the  direct  Government  high 
road  connecting  the  two  cities  and  running 
parallel  with  the  steam  railway. 

The  essential  conditions  of  this  concession  for 
the  construction  of  a  double  line  with  one  track 
each    side   of    the    Government    high    road 


In  addition  to  this  concession  for  the  use  of 
the  Government  high  road,  it  was  necessary  to 
obtain  an  entrance  into  Amsterdam,  and  to  do 


on 
were : 

(1)  The  concessionaire  was  required  to  sheet-pile  the  sides  of  the 
road  (which  is  bordered  by  a  canal  on  one  side  and  a  ditch  on  the  other) 
in  order  to  secure  the  necessary  width  and  stability,  and  to  carry  out 
the  whole  of  the  works  with  the  least  possible  interference  with  the 
regular  use  of  the  road. 

(2)  The  period  of  the  concession  was  for  50  years  from  December  31 , 
1902. 

(3)  All  construction  plans  were  required  to  be  submitted  for  the 
Government  approval. 

(4)  The  psriod  allowed  for  the  construction  was  two  years. 

(5)  The  speed  allowed  for  the  cars  was  to  be  regulated  by  the  Secre- 
tary of  State,  and  the  speed  actually  permitted  was  35  kilometres 
{21J  miles)  per  hour.  The  Secretary  of  State  is  also  empowered  to  fix 
the  maximum  fares,  but  it  was  generally  understood  that  the  maximum 
fares  allowed  should  be  equal  to  those  of  the  steam  road. 


Floating  Bascule  Bridge  to  Position. 

this  satisfactorily  the  concessionaires  obtained 
options  on  a  private  rif^ht  of  way  for  about  two 
miles  from  the  Government  road  to  the  Amster- 


Broekerrmer 
PoJder 


Buikslotemeer 
Polder 


(G)  At  the  expiration  of  the  concession  the  Government  may  take 
over,  without  compensation,  all  the  property  of  the  Company  located 
on  Government  lands. 

There  are  a  large  number  of  minor  provisions 
regarding  protection  of  working  men  as  to  hours 


Map  Showing  Route  of  Railway. 


Bascule  Bridge  Excavations. 


of  labour,  accident  insurance,  pensions,  and  so 
forth,  and  minor  provisions  as  to  the  protection 
of  the  various  water  boards,  drainage  boards, 
telegraph  companies,  railways,  etc. 


dam  city  limits,  at  a  point  near  the  terminus  of 
one  of  the  Amsterdam  Corporation  Tramway 
lines.  In  obtaining  this  private  right  of  way,  the 
option  was  made  to  include  a  strip  of  land  for 
the  whole  distance,  wide  enough  to  permit  of  a 
row  of  building  lots  on  each  side  of  the  road 
being  laid  out  and  sold.  On  this  section  the 
tramway  is  built  on  a  purely  private  right  of  way 
in  the  centre  of  the  road,  with  a  paved  driveway 
on  each  side,  and  outside  of  this  driveway  the 
usual  footpath  and  building  lots  are  arranged. 

Running  powers  were  then  secured  over  the 
tramways  of  Amsterdam,  then  in  process  of 
electrification,  for  a  distance  of  about  one  mile 
from  the  city  limits  to  the  corner  of  the  Spui 
and  the  Kalverstraat,  the  centre  of  the  office 
and  retail  business  districts  of  Amsterdam. 
The  gauge  of  the  Amsterdam  city  lines  being 
standard,  and  the  gauge  called  for  by  the  new 
concession  being  one  metre,  it  was  necessary  to 
lay  a  third  rail  for  the  greater  part  of  this  dis- 
tance, where  the  lines  are  common,  to  permit 
through  running  of  cars  over  the  Corporation 
route.  This  work  was  carried  out  by  the  Cor- 
poration at  cost  plus  a  percentage.  This  was 
made  more  expensive  by  the  fact  that  a  large 
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Interior  of  Haarlem  Power-Station. 


Interior  of  Car  Shed,  Haarlem. 


1.     Moving  Water  Mains  near  Government  Road. 

3.    Swing  Bridge,  Special  Overhead  Work  and  Tower  Wagons 

5.     Bridge  on  Private  Right  of  Way.  Amsterdam. 


2.  Bridge  Work  In  Amsterdam. 

4.  Erecting  Feederson  Government  Road  Half-way  to  Haarlem 

6.  New  Bridge,  Half-way  to  Haarlem. 
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swing  bridge  had  to  be  constructed,  to  permit 
the  through  running  of  the  cars,  and  this  was 
done  principally  at  the  expense  of  the  conces- 
sionaires. In  addition  to  paying  for  this  bridge 
and  construction,  the  concessionaires  agreed  to 
pay  40  per  cent,  of  the  fares  which  the  town 
would  have  charged  within  the  city  limits,  on 
the  basis  of  its  own  rates,  and  also  to  repay  the 
actual  cost  plus  10  per  cent,  expended  by  the 
Corporation  for  repairs  and  maintenance  of  the 
tracks  used  by  the  concessionaires,  and,  further, 
to  pay  for  power  within  the  city  taken  from 
the  city's  trolley  wires,  at  a  rate  of  not  less  than 
o-gd.  per  car  mile.  The  period  of  this  contract 
is  the  same  as  that  of  the  concession  of  the 
Government  road.  It  will  be  noted  that  the 
conditions  are  most  stringent,  and  that  a  net 
profit  on  the  running  in  the  city  of  Amsterdam 
could  not  be  looked  for;  but,  on  the  other  hand, 
the  distance  within  the  city  is  a  very  short  one 
(i'4  mile  in  a  total  run  of  12),  and  to  secure  the 
satisfactory  terminal  facilities  these  concessions 
were  necessary. 

Messrs.  Anderhagen  and  Neumeyer  then 
secured  an  agreement  with  the  Corporation  of 
Haarlem  permitting  the  construction  of  about 
ij  miles  of  lines  within  that  city,  to  give  the 
Company  a  satisfactory  terminus  at  its  eastern 
end.  The  Haarlem  concession  is  also  for  a  period 
of  fifty  years,  and  is  without  unusual  features, 
except  that  the  concessionaires  are  required  to 
pay  large  amounts  for  the  renewal  of  bridges 
and  similar  works  in  the  city  of  Haarlem. 

When  all  the  concession  arrangements  above 
outlined  were  completed,  local  permits  obtained, 
etc.,  the  matter  was  presented  to  an  American 
syndicate,  headed  by  Mr.  H.J.  Pierce,  of  Buffalo, 
who,  after  full  investigation,  decided  to  take  the 
matter  up  and  build  and  operate  the  proposed 


through  running  arrangements  between  Amster- 
dam and  Zandvoort,  the  seaside  resort  above 
mentioned,  the  local  Haarlem  tramway  company, 
which  had  been  in  operation  then  for  two  years, 
and  which  is  known  as  the  First  Netherlands 
Electric    Tramways,    generally    abbreviated    to 


Section  of  Grooved  Rail  and  Fisliplate. 

E.N.E.T.,  should  be  purchased  outright.  This 
was  carried  out,  and  practically  all  the  shares  of 
the  E.N.E.T.  passed  into  the  hands  of  the 
Netherlands  Tramways  Company  of  New  Jersey, 
and  for  all  practical  purposes  of  operation  the 
two  lines  are  consolidated  and  to  be  considered 
as  a  single  system. 

Contracts  were  then  entered  into  with  J.  G. 
White  and  Company,  Limited,  of  London,  for 
the  complete  design  and  construction  of  all  the 
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Section  of  Track  Construction  in  Streets. 


line.  The  Electric  Railway  Company  of  Amster- 
dam— a  Dutch  Corporation — was  organised  to 
take  over  the  concessions  and  build  the  line. 
All  the  shares  of  this  Company  were  subscribed 
and  fully  paid  for  in  cash  by  the  Netherlands 
Tramway  Company  of  New  Jersey,  the  American 
syndicate  above  mentioned.  The  debentures  of 
an  amount  equal  to  the  amount  of  shares,  viz. — 
3,000,000  guilders,  were  purchased  outright  by 
the  well-known  Amsterdam  banking  firm  of 
H.  Oyens  and  Sons. 

The  Netherlands  Tramway  Company  decided 
that  in  order  to  secure  more  satisfactory  terminal 
facilities  in  Haarlem  and  to  ensure  satisfactory 


works  required,  including  the  permanent  way, 
overhead  equipment,  power-station,  car  shed, 
shops,  office  buildings,  bridges,  etc.,  for  the 
Amsterdam-Haarlem  interurban  line  and  for 
the  re-construction  and  additions  required  by  the 
E.N.E.T.  This  re-construction  included  the 
double  tracking  of  the  line  running  to  Zandvoort, 
increase  of  offices  and  car  sheds,  and  increase 
in  capacity  of  power-station.  This  contract 
was  entered  into  on  January  i,  1903.  Tiie 
operation  of  the  completed  system  was  com- 
menced in  October,  1904.  It  was  the  intention 
to  commence  operation  in  the  spring  of  1904, 
but  the  works  were  delayed,  due  to  the  failure 
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of  the  Corporation  of  Amsterdam  to  complete 
bridges,  and  the  delay  in  getting  approval  of 
the  Municipality  of  Haarlem. 

THE   ROUTE  AND  CONSTRUCTION    WORK. 

Over  the  greater  portion  of  the  route  within 
the  city  of  Amsterdam  the  line  follows  the 
existing  tram  line  of  the  Municipality,  and  on 


under  the  canal,  so  that  the  current  furnished 
by  the  railway  company  to  the  bridge  on  the 
west  side  can  be  switched  on  in  case  of  failure 
of  the  Amsterdam  current. 

The  bridge  is  of  39  ft.  4  in.  span,  and  the  same 
width.  There  are  876  piles  for  the  foundations, 
230   cubic  yards  of  other   timber,   1,635   cubic 


J'zr'-^--'-- i?^ — t-"tr^ 
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Section  on  Private  Right  of  Way,  with  Roadway  on  Either  Side. 


such  portions  the  third  rail  was  laid.  All  the 
work  on  this  section  was  done  by  the  city,  and 
the  cost  of  it  charged  to  the  interurban  line. 

The  bridge  at  the  Amsterdam  boundary,  which 
is  known  as  Kostverloren  Vaart,  was  also  con- 
structed by  the  Municipality  and  charged  to  the 
railway  company.  The  bridge  was  built  and 
designed  by  the  Haarlem  Machine  Company, 
and  is  illustrated  by  the  photographic  views 
herewith.     It  is  what  is  generally  known  as  the 


yards  of  brickwork,  130  cubic  yards  of  granite, 
and  220  tons  of  steel. 

From  the  bridge  the  line  runs  over  what  is 
known  as  the  private  right-of-way  for  a  distance 
of  ij  miles. 

The  cross  section  of  the  road  over  th.e  greater 
portion  of  this  part  of  the  route  is  22  ft.  from 
building  line  to  building  line,  and  in  the  centre 
a  strip  26  ft.  wide  is  left  for  tramway  tracks 
with    centre   pole    construction.       The   average 


view  on  Private  Right  of  Way. 


bascule  type  of  swing  bridge,  and  is  operated 
electrically.  This  type  of  bridge  is  not  easily 
adaptable  for  an  overhead  construction,  and 
therefore  the  cars  run  by  momentum  across  the 
bridge.  There  is  no  difficulty  in  this,  notwith- 
standing the  fact  that  there  is  a  considerable 
ascending  grade  and  a  sharp  curve  on  the 
Amsterdam  approach.  The  current  for  working 
the  tramcars  is  furnished  by  Amsterdam  to  this 
bridge,  and  also  the  current  for  working  the 
bridge,  though  there  is  a  cable  connection  made 


surface  of  the  ground  was  5.ft.  3  in.  below  the 
Amsterdam  datum,  and  the  height  of  the  finished 
road  was  2  ft.  3  in.  above,  making  a  fill  of 
7  ft.  6  in.  The  total  fill  was  209,000  cubic  yards. 
The  total  amount  of  sand  brought  on  the  work 
to  make  this  fill  is  366,000  cubic  yards.  There 
was,  therefore,  used  on  the  work  157,000  cubic 
yards  more  than  shown  on  the  embankment. 
This  is  due  to  the  bad  soil,  this  additional 
amount  sinking  into  the  ground.  The  sand  was 
brought  in  scows  for  a  distance  of  I2i  miles  from 
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the  work.       It  was  unloaded  from  the  canal,  by  of  this  road  is  a  canal  running  the  whole  length, 

means  of  elevators,  into  trucks  and  hauled  by  except  through  the  village  of  Halfweg.     On  the 

engines  on  the  work.     On  this  section  two  steel  south  side  of  the   high   road   is  a  ditch.      The 

bridges  and  one  wooden  one   had  to  be   built,  ground  over  this  distance  is  what  is  known  in 


Cross  Section  on  the  Government  Road,  showing  Piling. 


The  steel  bridges  have  a  span  of  16  ft.  sin.,  and  Holland  as  **  polder  land."     The  land  itself  is 

a  width  of  39  ft.  4  in.      These  bridges  took  440  below  the  canal  level.     It  is  divided  by  ditches, 

piles  with  94  cubic  yards  of  additional  timber,  generally  running  in  a  north-easterly  and  south- 

405  cubic  yards  of  brickwork,  26  cubic  yards  of  westerly    direction.       These     ditches    lead    to 

granite,  and  20  tons  of  steel.     There  were  also  various  points,  where  windmills  are   placed  to 


view  of  Railway  on  the  Government  Road. 

used    on    the    private   right-of-way   for   the   ap-  pump  the  water  from  the  low  level  up  into  the 

proaches  500  piles,  and  130  cubic  yards  of  other  canals.     The  land  is  of  a  boggy,  peaty  nature, 

timber.  and  is  used  wholly  for  grazing  purposes. 

At  the  village  of  Sloterdyk  the  line  joins  what         On  the  North,  or  Canal,  Side  of  the  Government 

is    called   the   Government    high   road   between  Road  the  distance  from  centre  to  centre  of  pile 

Amsterdam  and  Haarlem.     On  the  north  side  is  4  ft.     The  piles  are  of  heavy  kolders  or  hellens 
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(special  piles) ;  the  size  is  about  8^  in.  at  the 
top  and  7  in.  diameter  at  the  point.  The  length 
of  these  piles  is  16  ft.  5  in.  A  purlin,  5  in.  by 
7|in.,  of  squared  pine  is  carried  along  the  total 
length  of  the  piling,  which  is  bolted  with  a  -6  of 
an  inch  bolt.  These  bolts  are  made  with  square 
heads  counter-sunk  into  the  wood.  Behind  this 
purlin  a  row  of  planks  2I  in.  thick,  8  ft.  2  in.  long, 
or   as   much   longer  as   is   shown   on   the  cross 

I ,7" ^ 


1  I ^JL 1  1 

U— ^i' 1 

Section  of  Tee-Raii  and  Fishplate. 

sections,  is  driven  in  ;  each  plank  is  11^1;  in.  by 
iifin.  wide.  The  jointing  of  these  planks  is  of 
fish-mouth  construction,  and  each  is  fixed  on 
the  purlin  with  three  spikes.  The  planks  are 
driven  in  perfectly  vertical.  At  the  back  of 
every  other  pile  two  anchor  piles  are  driven  in, 
9  ft.  gi  in.  long,  circular  section,  and  at  the  head 
sin.  diameter  and  at  the  point  3*9 in.  diameter. 
Behind   these    anchor  piles,   which    are    23J  in. 


long,  8-6  in.  diameter  at  the  head,  and  7*2  in. 

diameter  at  the  point;    the   distance    between 

piles  centre  to  centre  is  3  ft.  7  in.     The  back  of 

this  piling  is  shuttered  with  boards  2  in.  thick, 

of  creosoted  pine.     The  joints  in  the  shuttering 

are  covered  with  a  strip  of  timber.     Each  plank 

is  fixed  on  the  pile  with  three  spikes  5  in.  long. 

This  shuttering  is  made  at  such  a  depth  that 

the  bottom  is  4  in.  below  the  summer  level  of 

water  in  the  ditch.     Below  this  shuttering  is  a 

purlin,  and  behind  the  purlin  is  fixed  a  row  of 

fir  planks  with    fishmouth    construction.      The 

heads  of  the  piles  are  covered  with  a  creosoted 

pine  plate.     The  purlin  is  fixed  on  each  pile  with 

a   J  in.    bolt.      For    anchoring    every    alternate 

pile,  two  anchor  piles  lift.  6  in.  long,  at  head 

5  in.,  and  at  the  point  4  in.  diameter,  of  creosoted 

pine   are    driven    in.     Behind    these   piles   are 

anchor   plates    5  in.    by    sJin.,    2  ft.    7  in.    long. 

These   anchor   plates   are   connected   with    the 

purlin  by  a  I  in.  round  iron  rod  13  ft.  i  in.  long, 

and  are  provided  with  thread,  nuts,  and  washers. 

Behind  the  sheet  piling,  the  filling  has  been 

carried    out    according    to    the   cross-sections. 

Before  commencing  the  sand   filling,    the    turf 

was  carefully  taken  up  and  stacked  on  the  side, 

and  the   sub-soil  and  other  material  was  well 

cleared  away.     The  filling  has  been  done  with 

pure  sand  in  level  layers  and  well  rammed  down. 

In  this  filling  a  space  is  left  5^  in.  deep  and  6  ft. 

6 in.    wide,    under  the   bottom  of  the  sleepers; 

this  space  is  filled  in  up  to  the  bottom  of  the 

sleepers  with  pure  coarse  gravelly  sand. 

At  the  south  side,  where  the  height  of  the 
slopes  is  more  than  23J  in.  above  the  top  of  the 
sheet  piling,  the  slopes  are  built  up  with  sods  in 


Screw  Spike  for  Securing 
Rails  to  Sleepers. 

apart,  there  is  an  anchor  plate  made  of  wood, 
31-2  in.  long  and  5  in.  by  5'8in.  in  section. 
These  anchor  plates  are  joined  to  the  sheet 
piles  with  1  in.  round  iron  rods  11  ft.  7  in.  long, 
and  are  provided  with  the  necessary  threads, 
nuts,  and  washers.  The  end  of  the  anchor  is 
bent  round  the  piles  and  fixed  with  a  staple. 
The  thread  for  the  iron  anchor  rods  is  of  suffi- 
cient length  to  allow  for  the  drawing  up  of  the 
piling. 

>  South  Side  of  the  Government  Road. — On  the 
south  side  of  the  Government  road  the  piles  are 
of  roughly  dressed  creosoted  firwood,  19ft.  gin. 


Bonds  at  Rail  Joint. 

graduated  layers;  the  remaining  slopes  and  the 
surface  of  the  filling,  so  far  as  the  sleepers,  are 
covered  either  with  sods  or  turf,  4  in.  thick. 
Where  turf  is  used,  grass  seed  has  becen  planted. 
The  adjoining  roads  and  approaches  are  filled 
up  over  their  full  width.  The  grades  of  the 
approaches  are  at  least  i  in  40.  The  surface  of 
the  road  and  approaches  is  metalled  in  a  similar 
manner  to  that  emplo3'ed  previously. 

The  slopes  in  the  canal  side  above  the  sheet 
piling  are  covered  with  basalt.  For  this  purpose 
a  layer  of  broken  bricks  4!^  in.  thick  is  laid  on  the 
sand  filling  and   on   this   the   basalt  is  placed, 
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7Jin.  to  9|in.  thick  with  a  slope  of  i  in  i.  The 
pitcliing  is  well  joined  together  and  the  joints 
filled  in  with  small  pieces  of  basalt,  the  top  part 
being  covered  with  sods. 

The  paving  of  the  high  road  was  practically 
relaid  the  entire  length,  to  the  stipulated  datum 
level  of  Amsterdam.  The  amount  of  work  in- 
volved on  the  Government  high  road  may  be 
seen  from  the  following  figures : 

20,500  uncreosoted  and  23.000  creosoted  piles. 
3,530  cubic  yards  uncreosoted,  and  2,485  cubic  yards  creosoted 
timber. 
160  tons  of  iron  for  tie-rocis. 
5,000  tons  of  basalt  for  projecting  slopes. 
98,400  cubic  yards  sand  filling. 
37,800  square  yards  of  brick  paving. 
12,550  cubic  yards  of  dredging. 
1,860  yards  of  fencing  and  74  gateways  and  approaches  to  farms 
and  houses  on  the  south  side. 

When  the  work  was  at  its  height  on  the  entire 
line,  there  were  employed  2,360  labourers,  two 
steam  locomotives,  one  electric  locomotive,  31 
steam  pile  drivers,  3  steam  spouters,  one  steam 
crane,  60  hand  pile  drivers,  one  steam  bucket 
rigger,  and  165  flat  boats  and  scows. 

The  permanent  way  along  the  Government 
high  road  and  also  along  the  private  right-of-way 
is  practically  of  steam  railway  construction. 
The  rails  are  of  the  Vignole  or  **T''  section, 
weighing  70  lbs.  per  yard.  The  section  is  the 
standard  of  the  American  Society  of  Civil  En- 
gineers for  that  weight.     The  rails  rest  directly 


Old  City  Gate  In  Haarlem  and  Car  Crossing  New  Bridge. 

on  the  sleepers,  spaced  2h.  yl'm.  centre  to 
centre,  except  at  the  joints,  where  they  are 
I  ft.  7i  in.  The  joints  are  staggered.  The 
sleepers  are  creosoted  Norway  pine,  gin.  by 
4 J  in.,  the  upper  edges  being  bevelled.  The 
rails  are  fastened  to  the  sleepers  by  screw  bolts. 
Double  concealed  bonds  are  placed  at  each  joint. 
The  length  of  route  along  the  canal  is  8^  miles. 
At  the  village  of  Halfweg,  which,  as  the  name 
indicates,  is  situated  approximately  half-way 
between  Amsterdam  and  Haarlem,  the  line 
crosses  two  canals.     Over  these,  bridges  were 


built  specially  for  the  purposes  of  the  tramway. 
One  bridge  has  four  spans,  each  49  ft.  3  in.,  and 
the  other  two  spans  of  the  same  length.  There 
were  used  in  the  construction  of  these  bridges, 
295  piles  of  49  ft.  3  in.  average  length,  and  386 
cubic  yards  of  other  timber,  366  cubic  yards  of 
brickwork,  32;]  cubic  yards  of  granite,  and  150 
tons  of  steel. 


Had 
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Diagram  of  Automatic  Signalling. 


Through  the  village  of  Halfweg,  there  are  two 
sections  of  single  line.  These  short  sections  are 
controlled  by  an  automatic  electric  signalling 
device  of  the  Siemens-Schuckert  Company. 

This  apparatus  operates  in  such  a  manner  as  to  prevent  two  cars 
entering  upon  a  section  at  the  same  time  on  which  traffic  passes  in  both 
directions,  and  the  end  points  of  which  cannot  be  seen  at  one  time. 
From  the  drawing,  the  arrangement  of  the  apparatus  and  signals  as 
well  as  the  wiring  diagram  can  be  seen.  It  shows  the  wiring  diagram 
of  the  apparatus  and  its  connections  with  the  contact  pieces,  a,  b,  c,  d, 
and  tlie  lamp  signals,  overhead  wiring,  and  connections  to  earth.  The 
diagram  is  given  only  for  A  and  B,  since  the  connections  are  the  same 
for  c  and  d. 

At  each  switch  point  where  trains  enter  and  leave,  the  same  contact 
pieces,  a,  b,  c,  d,  are  installed,  which  by  the  passing  of  a  car  are  con- 
nected by  means  of  a  stirrup  with  the  trolley  wire,  and,  in  consequence 
thereof,  the  current  flows  for  a  brief  period.  This  current  flows  through 
the  windings  of  an  electro-magnet  (e),  whereby  the  armature  of  the 
magnet  is  drawn  up,  and  a  ratchet  (f )  is  engaged  with  a  toothed  wheel 
(g),  and  at  the  same  time  this  toothed  wheel  turns  through  one  section 
of  its  circumference.  Firmly  connected  to  this  toothed  wheel  is  a 
contact  wheel  (h),  with  one  segment  (i).  The  segment  (i)  forms,  with 
the  spring  (k),  an  arrangement  for  breaking  contact  in  the  circuit  of  the 
light  signals  in  such  a  manner  that  the  contact  is  usually  broken  ; 
therefore,  no  light  burns  when  the  section  is  free  ;  that  is,  when  no  car 
is  passing  betwefen  A  and  B.  As  soon,  however,  as  a  car  enters  the 
section  in  one  or  the  other  direction,  a  turning  movement  acts  on  the 
toothed  wheel,  as  above  described,  the  lamps  are  lit,  and  when  the 
green  lamp  is  alight  the  signal  is  free,  while  when  the  red  lamp  burns, 
the  signal  is  at  danger.  When  the  car  leaves  the  single  track  section, 
and  touches  tlie  contact  apparatus  in  connection  with  the  trolley  wire, 
the  toothed  wheel  is  turned  in  the  opposite  direction,  by  means  of 
which  the  spring  (k)  slips  oft"  from  the  segment  and  the  lamps  are 
extinguished. 

It  is  easy  to  see  that  the  apparatus  works  in  exactly  tlie  same  manner 
for  several  cars  following  one  after  the  other,  and  that  the  number  of 
cars  is  only  limited  by  the  number  of  teeth  on  the  toothed  wheel.  By 
the  entrance  of  each  car  into  the  section,  the  wheel  is  turned  forward 
one  tooth,  and  by  the  same  car  leavmg  the  section  it  is  turned  back  by 
one  tooth,  so  that  the  lamps  are  extinguished  only  after  all  the  cars 
have  passed  out  of  the  section. 

In  case  that  two  cars  make  contact  at  each  end  of  the  single  track 
simultaneously,  red  and  green  lights  appear  on  both  sides.  In  order  to 
prevent  any  confusion  in  the  mind  of  the  motorman,  and  in  order  to 
give  one  car  the  right  of  way,  the  signals  have  been  spaced  as  is  marked 
on  the  wiring  diagram,  and  the  stopping  place  is  located  at  one  end 
between  the  signals,  while  the  stopping  place  is  located  before  the  signals 
at  the  other  end.  By  this  means,  when  by  accidental  simultaneous 
contact  at  both  ends,  the  car  coming  from  one  direction  will  see  only 
the  green  light,  which  means  "  free  track."  The  car  coming  from  the 
other  direction  will  see  from  its  stopping  place  only  the  red  light  danger 
signal,  and  will,  therefore,  be  obliged  to  wait  until  the  first  car  has 
passed  the  section.  The  apparatus  and  signal  lights  are  attached  to 
poles  near  the  switch  points.  The  contact  pieces  through  which  the 
relays  are  operated  are  spaced  a  short  distance  from  the  signal  lights 
on  the  span  wire.     The  signal  wires,  which  are  made  of  silicon  bronze 
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of  2  mm.  diameter,  are  fixed  to  the  poles  by  means  of  cross-pieces  of 
angle  iron.  These  cross-arms  are  placed  between  the  cross-arms 
carrying  the  feeder  cables  and  telephone  wires.  The  insulators  are 
made  of  hard  porcelain.  The  connecting  leads  to  the  apparatus,  signal 
lights  and  contacts,  etc.,  are  insulated  in  the  best  possible  manner. 

x\t  what  is  called  the  Amsterdam   Gate,  the 
line  enters  the  city  of  Haarlem.     The  terminus 


alongside 


existing 


power-station    of    the 
pit    construction    in    the   car 
made    by   cast   iron  columns 
rail  directly.     These  columns 
have  flanged  bases  resting  on  the  pile  founda- 
tions.    The  length  of  the  columns  is  7  ft.  3  in., 


the 
E.N.E.T.      The 
shed    tracks   was 
which   carry  the 


Car  Shed  Under  Construction. 


in  Haarlem  coincides  with  the  terminus  of  the 
Zandvoort  line,  belonging  to  the  E.N.E.T. 
system.  The  construction  in  Haarlem  is  all 
grooved  girder  rail.  The  rails  weigh  84  lbs.  to 
the  yard,  they  rest  directly  on  the  sleepers, 
spaced  2  ft.  4^  in.  centre  to  centre,  e.Kcept  at  the 


and  the  depth  of  the  pit  in  the  clear  is  4  ft.  7  in. 
The  distance  from  centre  to  centre  of  the 
columns  is  6  ft.  7  in.  The  rail  bridges  this  dis- 
tance without  any  additional  support.  This 
construction  gives  the  minimum  of  obstruction 
in  the  pits,  and  is  simplicity  itself. 


Power-Station  at  HalfWeg. 

joints  where  they  are  i  ft.  9^  in.  The  dimen- 
sions of  the  sleepers  are  the  same  as  for  the 
Vignole  track.  In  Haarlem  it  was  necessary  to 
reconstruct  a  swing  bridge,  and  entirely  to 
rebuild  three  other  bridges,  and  to  construct  a 
new  bridge  for  the  tram  line  only  at  the  Amster- 
dam Gate.     The  new  car  shed  was  constructed 


POWER  STATION. 


The  power-house  is  situated  in  a  central  posi- 
tion at  Halfweg,  midway  between  Amsterdam 
and  Haarlem,  practically  in  the  best  position 
for  distributing  power  to  the  line,  being  located 
on  the  banks  of  the  Ringvaart  Canal,  which 
affords    cheap    carriage     for    coal     and    other 

10 


Digitized  by 


Google 


IS 


THE  TRAMWAY  AND  RAILWAY  WORLD.         [January   12,  1905. 


supplies,  and  also  abundance  of  water  for  feed 
to  boilers  and  jet  condensation. 

Owing  to  the  nature  of  the  country  and  the 
poor  condition  of  ground  at  the  site  of  the  power- 
station,  an  elaborate  arrangement  of  piling  was 


room  is  a  coal  storage  room,  which  is  50  ft.  Sin. 
by  35  ft.  4  in.,  with  storage  capacity  for  400  tons. 
An  outhouse  for  offices  communicates  with  the 
engine  room,  and  is  12  ft.  9  in.  by  12  ft.  gj  in. 
The  main  engine  plant  consists  of  three  Belliss 


Cross  Section  of  Power-Station  at  Halfweg. 


necessary,  the  entire  site  being  piled  with  46  ft. 
long  by  9J  in.  diameter  piles,  placed  4  ft.  i  in. 
apart,  each  pile  being  estimated  to  carry  4  tons. 
On  the  top  of  the  piles,  runners  7J  in.  by  gj  in. 
are  carried  the  entire  length    of   the    building, 
and    support    a    floor 
3  in.    thick    over    the 
space  occui)ied  by  the 
building.     The  piling 
is   carried    below    the 
water  level   to   a  dis- 
tance  of    3  ft.    7g  in., 
and    from    this    point 
the    foundations    rise 
to    the    floor  level — a 
height  of  7  ft.  2^  in. 

The    buildings    are 
of  brick,  substantially 
and    neatly     finished 
with      stone      trimm- 
ings.       The     ground 
area  occupied  by  the 
power-station    site    is 
about     9,150     scjuare 
feet     with     sufficient 
ground    for    future 
extensions.      A  wharf 
is  erected  26  ft.   3  in. 
wide,   and   immediately  adjoining  is  the  boiler 
house,   which   is    88  ft.   7  in.   by  52  ft.   6  in.      A 
division    wall  separates  the    boiler   and    engine 
rooms.     The  engine  room  is  59  ft.  by  34  ft.  7J  in. 
by  21  ft.  4  in.   high   from   engine   room   floor  to 
top  of  wall.      Situated  at  the  end  of  the  boiler 


Feed  Pumps  at  HalfWeg 


patent  self-lubricaling,  three  crank,  triple  expan- 
sion engines,  each  of  430B.H.P.  at  economical 
cut-off,  and  having  a  steam  consumption  of 
1 3^  lb.  with  superheated  and  171b.  with  saturated 
steam  per  horse-power  hour,  with  26  in.  vacuum. 

The  speed  is  375  revo- 
lutions per  minute,  and 
its  regulation  is  within 
3  per  cent,  even  with 
sudden  variations 
from  full  to  no  load. 
The  engines  are  of 
the  enclosed  type, 
supported  on  a  heavy 
cast  iron  frame,  and 
secured  by  nine 
foundation  bolts.  The 
cylinders  are  12  in., 
17  in.,  and  26 in.  by 
13  in.  stroke.  The 
steam  inlet  is  4Jin. 
in  diameter,  and  the 
exhaust   11  in. 

The  boiler  house 
contains  six  Lanca- 
shire steel  boilers,  by 
Stork,  of  Hengelo, 
Holland,  the  heating 
surface  of  each  boiler  being  926  square  feet, 
grate  area  35  square  feet,  and  steam  pressure 
160  lb.  per  square  inch.  The  boiler  shell  is 
7  ft.  6  in.  diameter  by  27  ft.  10  in.  long,  and 
contains  two  furnaces  each  2  ft.  in  diameter  and 
each    flue   having    5    Galloway   tubes.      Other 
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Boiler  Room  at  HaifWeg. 


interior  of  Engine  Room  at  l-lalfWeg. 
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details  are :  safety  valve  3  in.,  low  water  alarm 
two  manholes  13  in.  by  17^  in.,  stop  valve  6  in. 
diameter,  feed  check  valve  2  J  in.  diameter, 
blow-off  cock  2^  in.  diameter.  The  boilers  are 
stoked  by  hand. 

There  are  six  superheaters,  also  by  Stork, 
which  are  placed  in  flues  directly  behind  the 
boilers,  and  arranged  to  work  at  a  temperature  of 
500  deg.  F.  By  means  of  flue  doors,  the  super- 
heaters can  be  cut  out  and  the  engines  worked 
by  saturated  steam.  The  heating  surface  of 
each  superheater  is  330  sq.  ft. ;  each  consists  of 
10  rows  of  coils,  the  ends  of  which  terminate 
in  two  cast  steel  headers  8  ft.  11 J  in.  apart,  llie 
steam  enters  the  one  header,  passes  through 
the  tubes,  and  discharges  at  the  other.  Fixed 
to  the  discharge  steel  header  is  a  li  in.  safety 
valve,  a  1  in.  blow-off  cock,  and  two  small  holes 
for  testing  purposes. 

The  generators,  made  by  the  Societe  Anonyme 
Westinghouse,  Le  Havre,  are  3  in  number 
coupled  to  the  engine 
shafts.  The  output 
t>f  each  continuous 
current  compound 
6-pole  machine  is 
300  Kw.,  at  525 
^o  575  volts,  when 
running  at  a  speed 
of  375  r.p.m.  The 
generator  is  sup- 
ported on  a  cast  iron 
frame,  which  also 
supports  the  outward 
bearing,  the  whole 
being  secured  by  four 
foundation     bolts. 

The  switchboard, 
also  by  the  Societe 
Anonyme    We  sting- 

house,    consists     of     5  car  CrossI 

panels   (3  generating, 

2  feeder),  and  is  situated  on  the  floor  at  the  end  of 
the  engine  room.  The  panels  are  of  marble  fitted 
to  a  steel  frame,  and  having  the  usual  standard 
forms  of  instruments,  switches,  etc.  The  cables 
from  each  of  the  generators  are  led  into  a  trench, 
which  runs  along  the  ends  of  the  generators, 
and  terminates  behind  the  switchboard. 

The  boiler  foundations  rise  from  the  wooden 
floor,  and  are  composed  of  brick  arches  filled  in 
with  sand.  The  foundations  for  the  main 
engines  and  condensers  are  built  of  concrete,  the 
engine  centres  being  14ft.  gin.  apart.  Surround- 
ing the  engine  and  condenser  foundations  are 
arches  of  concrete,  which  support  the  engine 
room  floor. 

A  ten  ton  overhead  hand  travelling  crane, 
constructed  by  Louis  Smoulders  and  Company, 
spans  the  engine  room,  the  span  being 
32  ft.  4  in.  The  motions,  hoisting,  and  travell- 
ing, both  longitudinally  and  transversely,  are 
worked  by  means  of  hand  chains  from  the 
engine  room  floor. 


A  round  brick  chimney  is  situated  free  from 
the  building  at  the  end  of  the  boiler  house, 
being  131ft.  high,  by  5  ft.  5  in.  diameter  (inter- 
nal). The  chimney  is  lined  with  firebrick  set 
in  fireclay,  extending  from  the  bottom  to  a 
height  of  65  ft.,  the  foundations  consisting  of  a 
large  bed  of  concrete  23  ft.  sq.,  by  6  ft.  deep, 
and  supported  by  wooden  piles  9 J  in.  diameter, 
by  46  in.  long,  placed  2  ft.  2  in.  apart. 

The  condensing  plant  for  the  main  engines, 
made  by  the  Nederlandsche  Fabrick,  Amster- 
dam, consists  of  three-jet  condensers,  each 
capable  of  condensing  9,000  lbs.  of  steam  per 
hour.  The  pumps  are  of  the  vertical  type,  the 
cylinders  being  placed  side  by  side,  supported 
by  a  cast  iron  frame.  Directly  below  are  the 
Edwards  pumps,  each  set  being  secured  by  six 
foundation  bolts.  The  condenser  and  injection 
water  inlet  are  situated  behind  the  pumps,  the 
pumps  discharging  into  a  large  air  vessel. 

The  feed  water  to  the  boilers  is  taken  from 

the  adjoining  canal, 
which  contains  an 
of 


average     amount 


ng  Bridge. 


suspended  matter, 
necessitating  the 
filtering  of  the  water. 
Under  the  boiler 
room  floor,  in  front  of 
the  boilers,  a  duplicate 
arrangement  of  tanks 
is  situated,  built  of 
brick.  Each  arrange- 
ment consists  of  a 
filter  tank  with  reser- 
voir, the  filtering 
medium  consisting  of 
sand  and  clinkers, 
and  is  supported  on 
a  wooden  floor  per- 
forated with  holes, thus 
allowing  the  water  to 
percolate  through  the  medium  to  the  reservoir. 
A  branch  pipe  connecting  both  reservoirs  leads 
to  a  hot  well.  Inside  of  the  hot  well  and  fixed 
to  the  side  of  the  tank  is  a  ball  float  valve,  with 
connecting  pipe  to  the  water  inlet  supply  to  the 
condensers,  the  latter  being  used  as  an  auto- 
matic emergency  water  supply  in  the  event  of 
the  filtering  tanks  failing  to  supply  the  hot  well. 
The  area  occupied  by  the  filter  tanks  is  about 
7iosq.  ft. 

A  vertical  exhaust  feed  water  tube  heater, 
9  ft.  7  in.  high,  by  24)|in.  diameter,  made  by 
the  Wheeler  Condenser  and  Engineering  Com- 
pany, is  placed  directly  behind  the  feed  pumps, 
the  feed  water  entering  at  the  bottom  and 
leaving  at  the  top,  the  exhaust  steam  vice  versa. 
The  shell  is  made  of  cast  iron,  while  the  tubes 
are  of  seamless  drawn  brass.  By  removing  the 
upper  cover  of  the  heater  and  the  bottom  hand 
hole  plates,  the  tubes  can  be  readily  cleaned. 

Two  sets  of  direct  driven  horizontal  duplex 
end-packed  feed  pumps,  6  in.  by  3iin.,  by  6  in.. 
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made  by  the  Buffalo  Pump  Company,  New  York, 
are  installed,  each  capable  of  delivering  2,400 
gallons  per  hour  against  300  lbs.  per  square 
inch,  the  working  steam  pressure  being  160  lbs. 
per  square  inch.  Each  unit  is  capable  of  supply- 
mg  the  total  amount  of  feed  water  to  the  boilers. 


Cars  In  Klelne  Houtweg,  Haarlem. 


All   the  steam   piping  was  made   by  Seiffert 
and  Company  of  Berlin.      From  the  angle  stop 
valve   on   the   boilers    6  in.   pipes  join   the  cast 
steel  header  of  the  superheater,  and  then  branch 
into  the  main   header,  from  which  the  engines 
take  their  supply  of  steam.      The  piping,  which 
is      extra      heavy      throughout, 
is   arranged    by   closing   valves 
in  the  main  header,  to   permit 
the  operation  of  this    plant   as 
three  independent  units.    Owing 
to  the  high  temperature  of  steam, 
ample  allowance  has  been  made 
for  expansion  and   contraction, 
and  the  piping  designed  in  such 
a   way    that    any   condensation 
of  steam  in  the  pipes  connecting 
the  main  header,  terminates   in 
the  main  header,  and  is  drawn 
off    by    three    drains    of    large 
size.      The   following   are    pipe 
dimensions  : 

Main  header  . .  . .         . .     8  in.  diamr. 

Diameter  of  pipe  from  stop  valve 

to  superheater    ..  ..  ..     6in. 

Diameter  of  pipe  from  superheater 

to  main  heater   . . 
Diameter  of  pipe  from  main  header 

to  engine  . . 


The  feed  water 


pipmg 


4i  in.     .. 
4jin.    ,, 

to  the 
boilers  is  arranged  in  dupli- 
cate. The  discharge  from  the  pumps  passes 
through  the  heater  into  one  of  two  mains, 
which  runs  along  the  side  on  to  the  top  of  boilers 
and  branches  off  to  a  Y  piece  into  the  feed  check 
valve  in  front  of  the  boilers.  By  an  arrangement 
of  valves,  the  heater  can  be  cut  out  and  water 


pumped  direct  to  the  boilers.  The  piping  is 
arranged  so  that  one  or  more  boilers  can  supply 
any  one  engine  independently  of  the  others,  and 
allow  the  consumption  of  steam  in  the  engine  to 
be  determined  at  any  time. 

From  each  of  the  three  engines  an  exhaust  pipe 
is  carried  across  the  engine 
room  at  a  height  of  6  ft.  6|  in., 
and  through  the  division  wall 
into  the  boiler  room,  where  it 
is  supported  on  the  main  flue, 
the  three  pipes  connecting  up 
at  a  central  position,  when  the 
pipe  is  increased,  and  an  auto- 
matic relief  valve  is  situated  in 
the  vertical  pipe  leading  to  the 
atmosphere,  on  which  there  is 
an  exhaust  header.  A  branch 
pipe  is  taken  from  each  exhaust 
pipe  from  the  engine  into  an 
independent  jet  condenser,  by 
valves  situated  conveniently  in 
the  piping.  The  arrangement 
will  permit  the  operation  of 
any  engine  working  in  con- 
juction  with  any  condenser. 
The  exhaust  pipes  are  ii  in. 
and  i6in.  in  diameter. 

The  auxiliary  units  (feed 
pumps  and  jet  condensers)  are  worked  with  satu- 
rated steam  taken  from  branches  off  the  main 
steam  pipe,  between  stop  valves  and  superheaters, 
and  this  piping  is  designed  on  the  loop  system, 
alternate  boilers  connecting  one  side  of  the  loop. 
From  the  loop  a  main  is  taken,  in  which  a  separ- 


Car  in  Houtplein.  Haarlem. 

ator  is  fixed,  before  entering  the  engine  room, 
where  it  branches  off  to  the  three  condensers. 
Otherbranchesare taken  tosupplythefeed  pumps. 

ROLLING    STOCK. 

The  34  cars  were  made  by  La   Metallurgique 
at   Nivelles,   Belgium.     They  are  divided   into 
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two  compartments,  the  larger  for  seating  22 
passengers,  and  the  other  12.  The  smaller 
compartment  is  for  smoking.  The  cars  are 
vestibuled.       Besides  the  hand  brakes,  the'cars 

Arr.sterdam  Troll t^^ YUrt 


Heights  of  Trolley  Wires  on  the  Three  Systems. 

are  equipped  with  Christensen  air  brake, 
supplied  by  R.  W.  Blackwell  and  Company, 
Limited,  London.    Air  pumps  are  worked  by  an 


incorporated  with   the  Allgemeine  Elektricitats 
Gesellschaft. 

The  overhead  equipment  is  on  the  bow  system, 
with  a  pressure  of  500  to  575  volts.  The  poles 
are  of  the  lattice  girder  type,  of  three  different 
weights,  viz.,  550 lb.,  6971b.,  and  1,2981b.  The 
first  two  are  constructed  of  two  channel  sections 
bolted  together,  and  the  third  with  angles.  The 
poles  are  provided  with  heel  plates,  and  set 
6  ft.  6J  in.  in  concrete.  The  bracket  arms  consist 
of  two  channel  sections  bolted  together.  Bracket 
arm  construction  is  used  throughout  exxept  in 
Haarlem,  and  the  poles  carry  both  the  feeder 
cables  and  telephone  wires.  The  feeder  cables 
consist  of  two  bare  copper  conductors,  each 
•3  sq.  in.  section.  The  trolley  wire  is  -105  sq.  in. 
in  section.  On  that  part  of  the  route  from 
Haarlem  to  Zandvoort,  bow  contact  is  made 
with  two  wires  simultaneously.  The  trolley  wire 
is  zig-zagged,  in  order  to  equalise  the  wear  on 
the  bow.  The  height  of  the  wire  from  the 
ground  varies  in  Amsterdam,  on  the  (iovern- 
ment  road,  and  on  the  E.N.P^.T.  section;  this 
variation  in  height  caused  at  first  considerable 


Total  Length  of  Car  2$  2f- 


Side  and  End  Elevations  of  Motor  Trucks. 


electric  motor  automatically  regulated.  The 
trucks  were  also  furnished  by  La  Metallurgique. 
The  special  feature  of  these  trucks  is  that  the 
swing  hangers  are  pivoted  on  the  outside  of  the 
truck  frame.  This  permits  a  maximum  distance 
between  the  supports  of  the  spring  plank  and  a 


trouble  with  the  bows,  but  at  present  the  bow 
base  is  so  arranged  as  to  keep  an  equal  tension 
on  the  bow  at  the  respective  heights.  The  wire 
is  screwed  and  held  up  by  mechanical  clips, 
which,  with  the  bow,  gives  noiseless  running. 
The  whole  overhead  construction  impresses  one 
with  a  sense  of  lightness,  without  loss  of 
strength. 


Light  Railway  Commission— The  Light  Kailway  Commissiuners 
have  issued  their  draft  North  Lindsey  Light  Railways  (Amendment) 
Order.  1904,  amending  the  North  Lindsey  Light  Railways  Order,  1900 
The  Commissioners  on  December  28  submitted  to  the  Board  of  Trade 
for  confirmation  the  Campbeltown  and  Machrihanish  Light  Railway 
Order,  authorising  the  construction  of  a  light  railway  in  the  county  of 
Argyll  from  Campbeltown  to  Machrihanish. 


View  of  Car  Truck. 

maximum  distance  centre  to  centre  of  the  swing 
hangers.  The  result  of  this  construction  has 
been  most  satisfactory.  The  trucks  are  very 
easy  riding,  even  at  the  higher  speeds  of  35  to 
40  miles  per  hour. 

The    motors    are    of    50  h.p.,    furnished    by 
the      Union     Elektricitats     Gesellschaft,     now 


The  Kingsland  Mechanical  Surface-contact  System.  -The 
Traction  Company  of  the  United  Kingdom.  Limited,  have  offered  to 
instal  in  Birmingham  four  or  five  miles  of  track  on  the  Kingsland 
system  (at  a  price  to  be  mutually  agreed  beforehand,  to  work  it  for  a 
definite  period,  and  if  it  fails  to  meet  the  tests  and  conditions  to  be 
mutually  agreed  upon,  to  substitute  the  overhead  equipment  free  of 
cost.  No  installation  of  the  system  is  at  present  working  in  this 
country,  but  on  one  of  the  main  thoroughfares  in  Dresden  the  Traction 
Company  have  equipped  a  length  of  the  existing  tramways  with  this 
method  to  demonstrate  its  working,  and  to  show  the  ease  with  which 
it  is  possible  to  work  from  one  system  to  the  other.  The  municipality 
of  Dresden  has  approved  this  installation,  subject  to  the  addition  of  a 
double-slot  crossing,  and  this  is  at  present  being  fitted. 
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A  PETROL   MOTOR  CAR  FOR   RAILWAYS. 


The  economical  operation  of  short  branch 
lines  traversing  sparsely  populated  country,  has 
long  been  one  of  the  most  important  problems  of 
railway  management,  and  it  is  generally  ad- 
mitted that  expense  of  working  arises  from  the 
necessity  of  employing  steam  locomotives.  The 
ordinary  steam-hauled  train  works  to  the  best 
advantage  either  over  long  distances  or  where 
traffic  is  fairly  dense,  but  is  unsatisfactory 
where  traffic  is  light,  for  the  reason  that  it  is 
impossible  materially  to  reduce  the  number  of 
operators.  Even  under  conditions  which  would 
permit  the  use  of  short  trains,  it  has  been 
incumbent  to  employ  two  men  on  the  loco- 
motive and  at  least  one  guard  on  the  train.     In 


peculiar  conditions.  While  some  railways  have 
been  carrying  out  experiments  with  steam  auto- 
mobiles, others  have  adopted  petrol  cars,  and  in 
one  case  a  combined  petrol  and  electric  car  has 
been  employed.  But  though  an  automobile 
system  immediately  reduces  the  operating  staff, 
gives  a  greater  degree  of  flexibility,  and  obviates 
the  necessity  of  much  rolling  stock  lying  idle, 
there  are  at  the  same  time  certain  conditions 
which  the  automobile  must  meet,  even  presuming 
a  reliable  type  of  motor  is  obtained,  in  order  to 
ensure  its  successful  application.  It  is  essential 
that  such  a  vehicle  should  deal  with  traffic 
under  periods  of  abnormal  demand,  yet  be 
capable  of  economical  operation  if  traffic  is  light. 
Moreover,  under  some  conditions  it  would  not 
be    sufficient    that   an    automobile    should   be 


Dlck-Kerr  Petrol  Motor  Car  on  the  G.N.R^  ^ 


addition  to  the  use  of  a  considerable  amount  of 
rolling  stock  for  unremunerative  traffic,  there 
are  the  stand-by  losses  which  must  be  a  very 
serious  matter  in  the  case  of  a  railway  system 
on  which  branch  lines  were  numerous. 

It  is  evident,  that  under  such  conditions  an 
automobile  type  of  car  presents  obvious  advan- 
tages, and  recognising  the  possibilities  of  such  a 
type  of  vehicle,  railway  managers  have  evinced 
the  keenest  interest  in  the  development  of  a 
self-contained  coach  for  railways,  and  the  great 
improvements  that  have  arisen  during  the  last 
few  years  in  road  cars  would  justify  the  con- 
clusion that  such  a  type  of  vehicle  might  be 
adopted  with  success  on  a  railway  service. 

For  some  time  past  a  good  deal  of  experimental 
work  has  been  carried  on  by  various  railways 
throughout  the  country  to  determine  which  type 
of    automobile    seemed    best    suited    to    their 


powerful  enough  to  draw  its  own  load,  because 
there  are  cases  where  it  would  be  an  advantage 
for  such  a  vehicle  to  be  able  to  draw  an  extra 
coach,  a  goods  van,  or  horse  box. 

During  the  past  few  months  the  Great 
Northern  Railway  Company  have  been  carrying 
out  most  interesting  experiments  in  this  di- 
rection. Probably  no  railway  in  the  country 
has  a  larger  number  of  branch  lines  traversing 
thinly  populated  districts  than  this  Company, 
and,  as  on  other  railways,  many  of  these  branch 
lines  were  unremunerative.  Yet,  as  feeders  to 
the  main  line  system,  the  short  branch  lines  are 
exceedingly  necessary,  and  under  these  con- 
ditions an  automobile — if  a  satisfactory  one 
could  be  devised — appeared  to  offer  considerable 
advantages.  With  this  clearly  before  them,  the 
Great  Northern  Railway  Company  have  been 
operating    a    petrol    car,    which,    while    being 
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valuable    in   demonstrating   the    possibilities  of 
this  class  of  vehicle  under  special  conditions,  is 
also    interesting   on    account   of    new    features 
which   in   many   respects   constitute   a    distinct 
advance  in  this  type  of  vehicle.     The  car  has 
been  specially  designed  by  Messrs.  Dick,  Kerr 
and  Company,  and  in 
evolving  it  they  have 
been    able    to    utilise 
their    special     experi- 
ence in  electric  tram- 
car  construction.   The 
system     of     applying 
two  electric  motors  to 
a    tramcar    has    been 
copied    in    the    auto- 
mobile, two  petrol 
engines  being  em- 
ployed,     which      are 
connected    to  a   shaft 
in    a    manner    which 
will  be  described. 

The  car  which  is 
now  being  worked  on 
the  Great  Northern 
Railway  will  be,  in  all 
probability,  utilised  on 
one  of  the  branch  lines 
running  from  Hatfield. 
The  seating  capacity 
is  32  passengers,  but  it 
is  obvious  that  this 
can  be  considerably 
increased,  and  the 
firm  is  already  engaged  on  a  larger  type  of  car, 
which  will  not  only  carry  considerably  more 
passengers,  but  will  also  provide  a  certain 
amount  of  space  for  luggage. 


End  View 


vibration  from  the  engines  is  quite  imperceptible 
to  the  passengers. 

As  already  indicated,  following  the  practice 
now  generally  employed  in  electrically  driven 
cars,  the  motive  power  consists  of  two  engines 
which  not  only  minimises  the  risk  of  breakdown 

but  gives  a  better  dis- 
tribution of  weight. 
The  engines  are  not, 
however,  connected 
independently  to  the 
axles,  although  both 
axles  are  driven,  but 
under  normal  circum- 
stances drive  on  to  a 
common  longitudinal 
shaft,  which  is  con- 
nected to  the  axles  by 
bevelled  gearing.  To 
overcome  the  difficulty 
of  one  axle  over-run- 
ning the  other,  owing 
to  any  possible  in- 
equality in  the  diam- 
eter of  the  wheels, 
a  snecial  form  of 
differential  gear  is 
introduced,  and  com- 
bined with  this  special 
gear  is  the  reversing 
mechanism.  Tne 
engines  are  connected 
through  independent 
clutches  to  a  common 
change  speed  box  from  which  the  power  is 
transmitted,  by  means  of  the  longitudinal 
driving  shaft,  into  gear  boxes  suspended  on  each 
axle,    and    at    this   point    the   engine    speed    is 


Frame  of  the  DIck-Kerr  Car  with  Daimler  Engine. 


The    whole    of  the    machinery   is  assembled  reduced  as  required  on  the  axles  by  means  of 

upon  a  frame,  which  is  directly  supported  from  single   reduction    gearing   very   similar  to    that 

the  axles.     It  is  thus  entirely  insulated  from  the  used  in  electric  tramway  motors.     The  engines 

body  of  the  coach,  with  the  consequence  that  are  of  the  standard  Daimler  type,  each  capable 

even  while  standing  at  a  station  the  noise  and  of  developing  36  h.f.,  running  at  full  speed.     A 
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separate  petrol  tank  is  provided  for  each  engine,  however,   are    entirely    controlled    by    Messrs. 

and  the  combined  capacity  of  these  is  equal  to  Dick,  Kerr,  and  Company.     The  design  of  the 

400  car  miles.  car  and   its  experimental  operation   have   been 

The   complete   car   weighs   something  under  under  the   personal   supervision   of   Mr.    Oliver 


15  O    Wheei    ha^r 


Elevation,  Plan,  and  Cross  Section  of  Petrol  Motor  Carriage— Great  Northern  Railway. 


16  tons,  including  its  full  complement  of  pas- 
sengers, and  although  the  normal  speed  for 
which  it  is  designed  is  30  miles  per  hour,  it  has 
on  several  occasions  attained  a  speed  consider- 
ably over  50  miles.  The  car 
is  lighted  by  electricity  obtained  ^' 

from  storage  batteries,  which  also 
supply  current  for  the  ignition  ancf 
magnetic  clutches.      The  design 
of  the  complete  car  is  such  that 
by  jacking  up  the  body  the  under- 
frame  and  machinery  can  be  run 
out  in   the  same  manner  tHat  a 
truck  can  be  taken  from  beneath 
an  electric  tramway  car,  but,  in 
addition  to  this,  the  frame  con- 
taining   the    machinery    can    be 
dropped  from  its  bearings  on  the 
axles  without  removing  the  truck 
from   underneath    the   car   body, 
so  that  it  will  be  seen  that  the 
flexibility    and    facilities    for    overhauling    and 
repairs  are  everything  that  can  be  desired.    The 
engines  are  made  by  the  Daimler  Motor  Com- 
pany,   of  Coventry,   who    have   also    manufac- 
tured the  greater   portion  of  the  transmission 
gear.     The  patents  covering  the  arrangement. 


Bury,    the    general     manager 
Northern  Railway  Company. 


of     the     (ireat 


KILMARNOCK  CORPORATION  TRAMWAYS. 


3  O  Fxtrcmv  tvtett  '•> 


"  ^^  Kilmarnock  Corporation  Tramways 

were  opened  on  December  10  by  Lord 
Howard  de  Walden.     The  route  con- 
sists of  half  a  mile  of  double  line  and 
three  and  three-quarter  miles  of  single 
line.      The  car  sheds  are  capable  of 
accommodating  12   cars,  and  there  is 
ample   room    for   extension.      Eleven 
cars  are  now  ready.     They  were  sup- 
plied   by  Messrs.    Hurst,   Nelson  and 
Company,  Motherwell,  are  seated  for  52 
passengers,  and  have  the  ordinary  type 
of  staircase,  with  an  extended  canopy 
top.    They  are  painted  olive  green  and 
cream,  and    bear    the    burgh    coat-of- 
arms  on  each  side.    The  track  was  con- 
structed  by    Messrs.    Dick,  Kerr  and 
Company,    and    the   overhead    equip- 
ment by  Messrs.  R.  W.  Blackwell  and 
Company,  while  the  whole  of  the  cables  were  laid  by 
the  Callender  Cable  and  Construction  Company.     The 
total  cost  of  the  lighting  part  of  the  scheme,  which  was 
put   in   operation   in   November,  is  expected  to  reach 
;f37,ooo,  and  the  cost  of  the  tramways  will  be  about 
3^42,000.      The  engineers  were  Messrs.    Kennedy  and 
Jenkin,   London. 

II 
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METROPOLITAN   RAILWAY   ELECTRI- 
FICATION. 


First  Electric  Train  to  Uxhridcje. 

On  December  13  the  Metropolitan  Railway 
Company  ran  their  first  electric  train  from 
Baker  Street  to  Uxbridge.  This  special  train 
carried  a  party  of  about  150  invited  guests,  and 
the  journey  to  Uxbridge,  a  distance  of  about  16 
miles,  was  accomplished  without  a  stop  or  a 
hitch,  in  a  little  over  half-an-hour.  After  a 
short  stay  at  the  rural  terminus,  the  return 
journey  was  made  with  equal  despatch  and 
smoothness.  The  train  consisted  of  six  cars  of 
the  new  electric  rolling  stock,  and  these  were 
conspicuous  by  their  fine  appearance,  both 
externally  and  internally,  their  brilliant  lighting, 
and  the  smoothness  of  their  running. 

Prior  to  the  journey  the  party  were  enter- 
tained at  lunch  in  the  Hotel  Great  Central, 
Marylebone.  Sir  Charles  McLaren,  Bart., 
M.P.,  chairman  of  the  Metropolitan  Railway 
Company,  presided,  and  among  those  present 
were : 

Colonel  J.  J.  Mellor,  Lieut. -Colonel  Cliflford  Probyn.  Mr.  J.  Light, 
and  Sir  Wm.  Birt,  directors  of  the  Metropolitan  Railway ;  Colonel 
Wm.  Terry,  director  of  the  Harrow  and  Uxbridge  Railway  Company  ; 


Messrs.  S.  Fay,  O.  S.  Holt,  D.  Davies,  C.  A.  Rowlandson.  R.  Haig- 
Brown,  and  J.  G.  Robinson,  of  the  Great  Central  Railway;  Messrs. 
J.  F.  S.  Gooday,  R.  P.  Ellis,  and  W.  H.  Hyde,  of  the  Great  Eastern 
Railway  :  Mr.  W.  J.  Grinling,  of  the  Great  Northern  Railway  ;  Messrs. 
J.  A.  F.  Aspinall,  C.  J.  Nicholson,  and  O.  Winder,  of  the  Lancashire 
and  Yorkshire  Railway ;  Messrs.  W.  Forbes,  C.  L.  Morgan,  and  G. 
Allen,  of  the  I^ndon,  Brighton  and  South  Coast  Railway;  Sir  F. 
Harrison,  of  the  London  and  North  Western  Railway;  Sir  C.  Owens, 
of  the  London  and  South  Western  Railway :  Mr.  A.  L.  Stride,  of  the 
London,  Tilbury  and  Southend  Railway ;  Mr.  Wilson  Worsdell,  of  the 
North  Eastern  Railway;  Mr.  J.  F.  Dunn,  of  the  North  London 
Railway;  Mr.  J.  R.  Chapman,  of  the  Underground  Electric  Railways 
Company  of  London  ;  Mr.  H.  Smart,  of  the  Railway  Clearing  House  ; 
Sir  J.  VVolfe  Barry,  Sir  Ralph  K.  Littler.  Sir  F.  Dixon-Hartland, 
Professor  Silvanus  Thompson,  Mr.  D.  McMillan,  etc. 

Sir  Charles  McLaren,  addressing  the  gathering 
at  the  close  of  the  luncheon,  said  that  that  was 
the  opening  day  for  electric  traction  on  the 
Metropolitan  Railway,  though,  perhaps,  not  an 
opening  day  such  as  the  public  expected,  because 
the  Company  could  not  by  a  stroke  of  the  wand 
change  from  steam  to  electric  working.  That 
change  could  only  be  brought  about  gradually 
by  interpolating  electric  trains  among  the  steam 
trains.  On  January  i  they  hoped  to  have  a 
complete  system  of  electric  trains  running  be- 
tween Baker  Street  and  Uxbridge.  They  were, 
to  some  extent,  in  the  hands  of  the  District 
Railway  Company  as  far  as  the  Inner  Circle 
traffic  was  concerned,  but  he  had  no  reason  to 
doubt  that  when  they  were  ready  with  the  full 
equipment   of    the    Metropolitan    Railway   the 


5,000  H.P.  Turbo-Generator. 


Messrs.  A.  C.  Ellis,  R.  H.  Selbie,  C.  de  Winton  Kitcat,  E.  P.  Seaton, 
A.  B.  Garside.  T.  Parker,  H.  B.  Palmer,  C.  Jones.  A.  Ingram,  T.  F. 
Clark,  W.  H.  Brown,  J.  H.  Finlayson.  E.  R.  Vaughan,  E.  G.  Phillips. 
W.  Marsh.  M.  Garbutt,  and  L.  B.  Warmington,  officers  of  the  Metro- 
politan Railway;  Major  L.  H.  Isaacs.  Messrs.  J.  Young,  E.  Soar,  and 
G.  Estall,  of  the  Metropolitan  District  Railway ;  Messrs,  G.  J. 
Churchward  and  W.  Y.  Armstrong,  of  the  Great  Western  Railway ; 
Dr.  A.  B.  W.  Kennedy,  of  Messrs.  Kennedy  &  Jenkin  ;  Messrs.  V.  W. 
Hill  and  C.  Sheath,  of  the  South  Eastern  and  Chatham  Railway ; 
Messrs.  G.  C.  Cunningham  and  R.  O.  Graham,  of  the  Central  London 
Railway  ;  Mr.  T.  C.  Jenkin,  of  the  City  and   South  London  Railway ; 


District  Railway  would  be  ready  to  undertake 
their  share  of  the  work.  They  had  a  complete 
understanding  with  the  District  Company  for 
interchange  of  current  at  any  points  where  that 
might  be  necessary.  He  had  no  cause  to  doubt, 
from  the  experiments  they  had  already  made  on 
the  Uxbridge  line,  that  they  would  have  very 
successful  running  on  the  underground  portion 
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of  their  line.  Their  cars,  which  had  all  been 
built  in  England  of  British  material,  were 
constructed  largely  of  steel  and  aluminium,  and 
all  inflammable  material  had,  as  far  as  possible, 
been  eliminated,  so  that  in  the  event  of  a  short- 
circuit  there  would  be  no  danger  of  conflagration. 
The  station  platforms  were  being  changed  so 
that  they  would  consist  of  nothing  but  concrete 
and  stone.  The  company  had  the  largest  tunnels 
in  the  London  area,  as  they  were  constructed 


some  26  miles  in  length,  embrace  the  Metro- 
politan Company's  portion  of  the  Inner  Circle, 
their  main  line  to  the  country  as  far  as  Harrow, 
and  the  branch  from  that  town  to  Uxbridge. 
The  remainder  of  the  company's  system,  run- 
ning northwards  through  Buckinghamshire  to 
Verney  Junction,  remains  under  steam  traction. 
The  electrical  equipment  of  the  permanent  way 
was  carried  out  by  the  railway  company's  own 
staff",  and  this  was  done  under  circumstances  of 


Two  of  the  Generating  Sets. 


for  the  running  of  Great  Western  broad-gauge 
trains,  and  safety  and  good  ventilation  were  thus 
secured.  He  was  perfectly  certain  that  when 
the  tunnels  had  been  cleaned  the  railway  in  them 
would  be  second  to  none.  The  directors  hoped 
that  increased  facilities  would  bring  them  in- 
creased traffic.  The  possibilities  of  London  traffic 
were  simply  enormous,  but  if  they  wanted  to  get 
the  traffic  they  must  give  the  most  up-to-date 
facilities.  The  question  for  shareholders  was 
whether  the  expenditure  would  be  profitable. 
The  directors  had  been  forced  by  public  opinion 
to  take  this  great  step,  and  they  had  been  forced, 
to  some  extent,  by  the  Board  of  Trade  also. 
It  had  been  a  very  costly  step,  but  they  hoped 
that  the  increased  numbers  of  the  public  who 
would  travel  by  their  line  would  recoup  them, 
and  also  increase  the  earnings  on  the  company's 
original  stock. 

In  our  issue  of  July  14,  last  year,  there  was 
published  a  very  full  illustrated  description  of 
the  work  of  electrifying  the  Metropolitan  Rail- 
way. On  the  present  occasion,  however,  it  is 
well  to  give  a  resume  and  to  bring  matters  down 
to  date.     The  lines  which  have  been  electrified, 


some  difficulty  owing  to  the  frequent  service  of 
trains  on  the  railway.  Over  most  of  the  route 
new  track  rails  were  laid  of  the  standard  bull- 
head type,  weighing  86  lb.  per  yard.  The  branch 
from  Harrow  to  Uxbridge  is  a  new  railway,  and 
was  constructed  as  an  electric  line  with  rails 
coming  from  the  North  Eastern  Steel  Company. 
Two  conductor  rails  have  been  laid  throughout. 
These  are  of  Vignoles  section,  weigh  100  lb,  per 
yard,  and  were  also  supplied  by  the  North 
Eastern  Steel  Company.  The  positive  con- 
ductor is  placed  16  in.  outside  the  outer  track 
rail,  while  the  negative  conductor  is  situated 
centrally  between  the  track  rails.  These  con- 
ductor rails  are  of  basic  steel,  containing  less 
than  '05  per  cent,  of  carbon,  and  the  electrical 
resistance  is  only  six  and  a  half  times  that  of 
pure  copper.  Double  bonds  under  the  base  of 
the  rail,  supplied  by  the  Forest  City  Electric 
Company,  are  used,  and  the  rails  are  supported 
on  insulators  from  the  firm  of  Bullers. 

The  power-station  is  at  Neasden,  beside  the 
works  of  the  railway  company.  The  main 
building  is  327  ft.  long  by  loi  ft.  wide,  and  covers 
3»570  sq.  yds.     Steam  is  raised  by  Babcock  and 
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Wilcox  boilers,  each  of  5,730  sq.  ft.  heating 
surface,  and  fitted  with  mechanical  stokers  and 
superheaters.  Each  boiler  can  evaporate  20,000 
lb.  of  water  per  hour  to  a  pressure  of  180  lb.  per 
sq.  in.,  and  the  superheat  is  to  a  total  tempera- 
ture of  520  deg.  F.  The  coal  is  carried  to 
storage  bunkers  above  the  boilers  by  a  bucket 
conveyor  of  Graham,  Morton,  and  Company's 
make,  and  is  fed  down  to  the  stokers  by  shoots. 
The  conveyor  also  removes  the  ashes  at  the 
bottom.  Green's  economisers,  with  1,760  tubes, 
are  employed.  The  chimney  is  200  ft.  high  and 
15  ft.  in  diameter. 

In  the  engine  room,  234  ft.  by  43  ft.,  are  four 
Westinghouse  steam  turbines  of  5,060  brake 
horse-power  each,  driving  three-phase  genera- 
tors. The  turbines  are  of  the  double-flow 
multiple-expansion  type,  and  run  at  1,000  revolu- 
tions per  minute.  The  dynamos  generate  cur- 
rent at  a  pressure  of  11,000  volts,  33^  cycles  per 


they  are  laid  on  the  solid  system  from  Uxbridge 
to  Finchley  Road,  and  on  brackets  in  the  tunnels 
from  Finchley  Road  to  Baker  Street  and  on  the 
Metropolitan  Railway  Company's  portion  of  the 
Inner  Circle.  In  the  sub-stations  Westinghouse 
transformers  and  converters  change  the  current 
to  550-volt  continuous  for  sending  out  to  the 
conductor  rails.  The  latter  work  is  done  by  low- 
tension,  rubber-insulated,  lead-covered  cables 
which  have  also  been  supplied  and  installed  by 
the  British  Insulated  and  Helsby  Company. 

The  rolling  stock  is  of  a  very  fine  pattern,  and 
comes  from  the  shops  of  the  Metropolitan  Amal- 
gamated Railway  Carriage  and  Wagon  Company. 
First  and  second  class  cars  have  been  provided; 
all  are  52^  ft.  long,  and  the  two  classes  differ 
only  in  the  pattern  of  seat  upholstery  and  in 
some  of  the  internal  decorations.  In  both  cases, 
however,  the  arrangements  are  very  elegant  and 
comfortable.    Cross  as  well  as  longitudinal  seats 


Metropolitan  Railway  Electric  Train. 


second,  and  are  rated  at  3,500  kw.  each.  They 
are  of  the  revolving  field  type,  and  there  are  four 
field  poles.  The  efficiency  at  full  load  is  96J 
per  cent.  The  exhaust  steam  passes  to  Alberger 
condensers,  and  the  circulating  water  is  cooled 
in  towers  of  Donat  and  Company's  type.  The 
two  exciters  for  the  main  generators  are  of  the 
Westinghouse  make,  and  each  consists  of  a 
compound  engine  coupled  to  a  100  kw.  direct- 
current  generator.  The  various  pumps  are  of  the 
Gwynne,  Worthington,  Alberger,  and  Weir  types. 

Regarding  the  Westinghouse  switchboards, 
there  are  two  sets  of  main  bus-bars.  Each  genera- 
tor can  feed  into  either  set  through  two  switches 
in  series.  The  whole  apparatus  is  mounted  on 
masonry  built  in  the  galleries.  All  the  main 
switches  are  worked  from  a  control  board. 

Three-core  ii,ooo-volt  armoured  cables,  sup- 
plied by  the  British  Insulated  and  Helsby  Cables, 
Limited,  lead  the  current  to  nine  sub-stations. 
There  are  in  all  about  75  miles  of  these  cables  ; 


are  provided,  and  the  gangway  is  central.  At 
the  ends  are  sliding  doors,  and  the  platforms  are 
closed  by  swing  gates.  The  cars  are  brilliantly 
lighted,  and  the  electric  lamp  fittings  are 
most  artistic.  In  the  construction  of  the  bodies, 
every  provision  has  been  made  to  insure  the 
fullest  protection  against  fire.  Each  motor 
car  seats  49,  and  each  trailer  car  56  passengers. 
The  bogie  trucks  are  by  the  Leeds  Forge  Com- 
pany, and  the  wheels  are  steel-tyred  36  in.  in 
diameter.  The  Westinghouse  air  brake  is  fitted 
throughout.  Each  train  is  composed  of  six  cars, 
two  of  which — one  at  either  end — are  motor 
cars.  Each  motor  car  has  four  Westinghouse 
150  H.p.  motors,  giving  1,200  h.p.  per  train.  The 
motor  control  equipment  is  of  the  Westinghouse 
turret  multiple-unit  type. 

The  installation  of  the  whole  system  has 
been  carried  out  under  the  direction  of  Mr. 
A.  C.  Ellis,  general  manager  of  the  Metropolitan 
Railway  Company. 
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ELECTRIC  TRAMWAYS  IN  HONG  KONG. 


Although  little  more  than  sixty  years  have 
elapsed  since  the  island  of  Hong  Kong  became 
a  British  possession,  its  rise  in  importance,  both 
as  a  commercial  and  a  naval  centre  in  the  Far 
East,  has  been  remarkably  rapid.  Situated  near 
the  mouth  of  the  Canton  river,  and  distant  about 
QQ  miles  from  the  ancieat:Ghiriese  city  of  Ganton, 
it  possesses  one  of  the  finest  and  most  beautiful 
natural  harbours  in  the  world.  This  must  have 
been  recognised  by  the  Chinese  themselves 
hundreds  of  years  ago,  as  the  Chinese  characters 
representing  the  name  of  the.  island  signify 
**  Good  harbour.'' 

The  island  itself  is  some  11  miles  long,  and 
from   two  to  five  miles  broad,  and  consists  of 


Kong  Tramways  Electric  Company,  an  English 
Company  with  its  headquarters  in  London,  and 
work  was  commenced  in  May,  1903,  and  com- 
pleted last  July.  The  detailed  plans  and  speci- 
fications were  prepared  by  the  company's 
consulting  engineers,  Messrs.  Alfred  Dickinson 
and  Company,  of  Birmingham,  who  appointed 
Mr.  Harold  Hackwood  to  act  as  their  repre- 
sentative in  Horig  iKong,  as  resident  engineer 
in  charge  of  the  construction.  The  contractors 
were  Messrs.  Dick,  Kerr  and  Company,  of  Lon- 
don, who  carried  out  the  whole  of  the  work. 

The  total  length  of  single  track  is  14J  miles, 
which  is  laid  in  gj  miles  of  route.  The  gauge 
of  the  track  is  3  ft.  6  in.  with  rails  of  the  girder 
type  weighing  86  lbs.  per  lineal  yard.  Each 
rail  joint    is   double   bonded  with   6/0  S.W.G. 


View  on  Hong  Kong  Electric  Tramways. 


lofty  uncultivated  hills.  In  the  younger  days  of 
the  colony  it  was  considered  a  most  unhealthy 
place  owing  to  the  virulence  of  malaria,  but  to- 
day the  efforts  of  the  Sanitary  Board  on  the  one 
hand,  and  the  Afforestation  Department  on  the 
other,  have  completely  altered  these  character- 
istics. During  the  summer  months  the  humidity 
of  the  atmosphere  renders  the  heat  very  trying 
to  Europeans,  but  from  September  to  March 
the  weather  is  all  that  could  be  desired.  The 
population  of  Hong  Kong  is  estimated  at  284,000, 
and  of  these  274,500  are  Chinese.  Its  trade  is 
estimated  at  /50,ooo,ooo  per  annum.  It  has 
excellent  dock  accommodation,  is  strongly 
fortified,  and  is  the  permanent  naval  base  in  the 
Far  East. 

In  1902  an  ordinance  was  passed  by  the 
Legislative  Council  of  Hong  Kong  authorising 
the   tramways    to  be  laid  down   by  the   Hong 


copper  bonds.  The  lines  within  the  city  are 
laid  for  the  most  part  as  centre  pole  construction, 
but  the  eastern  portion  of  the  route  being 
outside  the  city  boundary,  is  laid  as  single  line 
with  passing  places,  and  is  equipped  on  the  side 
pole  system. 

With  the  exception  of  a  short  branch  line, 
which  runs  to  the  Race  Course,  the  route  runs 
parallel  with  the  water  front,  and  with  the 
exception  of  a  short  length  at  Quarry  Bay  is 
practically  level.  At  Quarry  Bay  a  short  length 
of  road  grading  has  been  done,  the  original 
grade  of  1  in  10  having  been  reduced  to  i  in  15. 
Beyond  Quarry  Bay  is  the  eastern  terminus  of 
the  line,  where  is  situated  the  small  Chinese 
village  of  Shankiwan.  Owing  to  the  varying 
nature  of  the  ground,  three  forms  of  permanent 
way  construction  have  been  adopted.  Where 
the  ground  was  solid  the  rails  were  bedded  on  a 


Digitized  by 


Google 


30 


THE  TRAMWAY  AND  RAILWAY  WORLD.         [January  12,  1905. 


concrete  beam  18 in.  wide  and  6 in.  deep; 
where  the  ground  was  not  so  good,  a  bed  of 
concrete  6in.  deep  and  7  ft.  3  in.  in  width 
extending  under  the  whole  track  and  i  ft.  6  in. 
on  either  side  was  adopted ;  over  doubtful 
ground  which  had  been  recently  reclaimed  from 
the  sea,  this  concrete  bed  was  increased  to  Sin. 
in  depth.  The  concrete  used  was  mixed  in  the 
proportion  of  6  to  i,  Portland  cement  of  local 


castings  greatly  add  to  the  appearance  of  the 
poles,  which  is  still  further  enhanced  by  the 
addition  of  wrought  iron  scrolls  on  the  bracket 
arms. 

The  trolley  wire  is  divided  into  half  mile 
sections  by  means  of  section  insulators,  and  at 
each  of  these  points  the  main  feeder  cables  are 
tapped  and  current  is  taken  to  supply  each  section 
of  trolley  wire ;  this  is  accomplished  by  running 


Car  Shed  at  Hong  Kong. 

manufacture  and  exceptionally  good  quality 
being  used.  After  the  rails  and  the  bottom 
concrete  were  laid,  the  road  surface  was  made 
up  to  rail  level  with  concrete  and  finished  off 
with  a  smooth  surface  to  the  proper  camber  of 
the  road. 

The  overhead  construction  has  been  carried 


Interior  of  Boiler  House. 

the  feeders  through  a  feeder  pillar  containing  the 
necessary  switches  and  fuses  ;  the  connections 
from  the  feeders  to  the  trolley  wires  are  made 
with  rubber  covered  37/1 6  cables,  carried  up  inside 
the  poles  and  along  the  sides  of  the  bracket  arms. 
The  pressure  at  the  trolley  wire  is  500  volts.  A 
lightning   arrester   is    provided    in    each    feeder 


A  street  View  in  Hong  Kong. 

out  in  a  very  neat  manner,  the  length  of  arms 
on  the  centre  poles  not  exceeding  2  ft.,  while  the 
arms  on  the  side  poles  vary  in  length,  the  majority 
of  them  being  6  ft.  long.  The  poles  are  of  mild 
steel,  28  ft.  3  in.  in  length,  7  in.  in  diameter  at 
the  base,  tapering  to  4  in.  in  diameter  at  the  top. 
They  are  set  6  ft.  in  the  ground  in  a  solid  block 
of  concrete.     Within  the  city,  ornamental  base 


Construction  of  the  Tramways. 

pillar,  and  also  a  telephone  giving  direct  com- 
munication with  the  power  house. 

The  feeder  cables  were  supplied  by  Callen- 
der's  Cable  arid  Construction  Company,  and 
laid  on  the  solid  system.  In  addition  to  the 
main  feeders  running  east  and  west  from  the 
power-station,  a  return  37/13  booster  feeder  has 
been  laid  in  each  direction  to  within  a  mile  of 
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the  two  distant  termini,  where  it  is  connected  to 
the  rails  ;  it  also  makes  connection  with  the 
rails  at  each  feeder  pillar.  A  three-core  pilot 
cable  has  also  been  laid  from  the  power-station 
to  each  terminus,  one  core  being  connected  up 
for  testing  purposes  and  the  remaining  two  cores 
being  used  for  telephone  service. 

The  generating  station  is  as  nearly  as  possible 
in  the  .centre  of  the  system,  a  convenient  site 
having  been  obtained  alongside  the  Bowrington 
Canal,  from  which  water  for  condensing  purposes 
is  obtained,  and  which  enables  coal  and  materials 
to  be  delivered  by  barges  direct  on  the  site. 
The  only  objection  which  could  be  found  with 
the  site  lay  in  the  fact  that  a  very  few  years  ago 
it  was  reclaimed  from  the  sea,  and  consequently 


The  engine  room,  which  is  lofty  and  well 
lighted,  contains  two  Dick-Kerr  continuous 
current,  direct-connected  generators,  of  the 
multipolar  type,  compound  wound,  giving  a 
potential  of  550  volts,  and  running  at  100  revo- 
lutions per  minute.  They  are  designed  to  run 
either  separately  or  in  parallel.  The  generators 
are  keyed  direct  on  to  the  main  shaft  of  the 
engines,  which  are  of  the  horizontal  cross  com- 
pound type,  each  engine  being  equal  to  a  maxi- 
mum load  of  557  B.H.p.  The  engines,  built  by 
Yates  and  Thom,  are  each  provided  with-  a 
Wheeler  surface  condenser  of  the  Admiralty 
pattern,  and  may  be  worked  either  condensing 
or  non-condensing.  The  condensers  are  fixed 
in  the  basement  below  the  engine  room,  as  also 


Interior  of  Power  Station  of  the  Hong  Kong  Electric  Tramways. 


no  good  foundation  could  be  obtained  for  either 
buildings  or  machinery  ;  however,  as  it  was  the 
best  site  obtainable  in  all  other  respects,  this 
difficulty  had  to  be  overcome,  and  efficient 
foundations  were  obtained  by  the  driving  of  over 
five  thousand  piles.  These  were  spaced  so  as 
to  support  the  whole  weight  of  the  buildings 
themselves,  the  ground,  which  greatly  varied  in 
solidity,  being  left  as  an  additional  factor  of 
safety.  China  fir  poles,  15  ft.  in  length  and  5  in. 
in  diameter,  were  used  for  the  buildings  and 
machinery,  special  7  in.  poles,  18  ft.  in  length, 
being  used  for  the  chimney  foundations. 

The  depot  comprises  engine  room  and  base- 
ment, boiler  house  and  coal  store,  car  shed  and 
machine  shop,  smithy,  paint  shop  and  carpenters' 
shop,  and  offices. 


are  all  the  steam  and  other  pipes,  thus  leaving  the 
engine  room  free  and  open.  Circulating  water 
is  obtained  for  the  condensers  from  the  Bow- 
rington Canal,  which  is  alongside  the  site,  the 
water  first  passing  through  sumps  fitted  with 
gratings  and  strainers  to  exclude  obstructions. 
In  addition  to  the  two  traction  sets  there  are 
two  smaller  plants  for  arc  and  incandescent 
lighting  of  the  depot,  one  set  being  driven  by  a 
small  high-speed  engine,  and  the  other  by  a 
motor  running  from  the  500-volt  circuit.  The 
lighting  circuit  is  supplied  at  100  volts  pressure. 
The  switchboard,  which  is  of  Dick-Kerr's 
standard  type,  consists  of  nine  panels.  It  in- 
cludes a  main  station  panel,  two  generator 
panels,  two  feeder  panels,  one  Board  of  Trade 
panel,  and   three   lighting   panels.     The   main 
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station  panel  contains  recording  instruments  of 
the  latest  pattern,  including  a  recording  watt- 
meter shewing  the  total  output  of  the  station. 
The  Board  of  Trade  panel  is  arranged  for 
receiving  test  wires  from  different  parts  of  the 
line,  and  is  provided  with  mstruments  for 
making  all  the  tests  required  by  the  Board  of 
Trade.  An  overhead  travelling  crane  is  pro- 
vided capable  of  lifting  and  traversing  in  any 
direction  a  load  of  ten  tons  over  the  whole  area 
of  the  engine  room. 

The  boiler  house,  which  is  at  a  lower  level  than 
the  engine  room,  contains  two  double-drum 
water  tube  boilers  of  the  Babcock  and  Wilcox 
type,  arranged  to  burn  ordinary  Japanese  engine 
slack.  Each  boiler  has  3,654  sq.  ft.  of  heating 
surface,  evaporates  12,000  lbs.  of  water  per  hour, 
and  works  at  a  pressure  of  160  lbs.  per  sq.  in. 
In  addition  to  the  steam  and  water  gauges,  each 
boiler  is  fitted  with  a  spring  safety  valve  and  a 
dead  weight  safety  valve.  Water  is  supplied  to 
the  boilers  by  two  Blake  and  Knowles  feed  pumps 
which  take  water  from  either  the  storage  tank  or 
the  hot  well,  and  feed  the  boilers  either  direct  or 
through  a  Green's  economises  In  case  of  mishap 
the  economiser  may  be  cut  out,  the  flue  gases 
being  conveyed  to  the  chimney  by  means  of  a 
bye-pass  or  auxiliary  flue,  and  the  feed  water 
being  pumped  direct  into  the  boilers  without 
passing  through  the  economiser  tubes.  Two  feed 
water  filters  are  supplied,  and  all  water  passes 
through  one  or  the  other  of  these  before  entering 
the  boilers. 

The  chimney,  which  is  circular,  is  built  of 
brick,  and  is  153  ft.  in  height.  As  Chinese 
bricklayers  are  unaccustomed  to  this  class  of 
work  it  presented  greater  difficulties  in  con- 
struction than  any  other  part  of  the  work,  and 
as  Hong  Kong  is  subject  to  typhoons  of  noted 
severity,  exceptional  care  had  to  be  taken  with 
both  the  foundations  and  the  building  of  the 
shaft.  With  the  exception  of  the  foundations 
and  the  chimney  cap,  the  whole  of  the  brickwork 
is  built  in  lime  mortar  of  special  composition,  as 
is  also  the  brickwork  of  the  buildings. 

The  car  shed,  which  is  a  rectangular  building 
220  ft.  in  length,  contains  six  lines  of  track  and 
gives  accommodation  for  35  cars.  The  roof  is 
of  iron,  in  two  spans,  partly  glazed  and  pro\ided 
with  louvres,  giving  plenty  of  light  and  ventila- 
tion. Inspection  pits  run  the  whole  length  of 
the  shed.  There  are  26  single-deck  motor  cars, 
10  being  of  the  combination  type,  with  an 
enclosed  portion  in  the  centre  and  an  open  plat- 
form provided  with  seats  at  either  end.  The 
remaining  16  cars  are  of  the  open  cross  bench 
type.  The  overall  length  of  the  cars  is  29  ft., 
the  total  width  is  6  ft.  6  in.,  and  the  wheel-base 
6  ft.  6  in.  The  combination  car  has  a  seating 
capacity  for  32  passengers,  and  the  cross-bench 
cars  for  48  passengers.  Each  car  is  mounted 
on  a  truck  of  the  Brill  21  E  type,  and  is  equip- 
ped with  Dick-Kerr  25A  motors,  the  standard 
metallic    shield   blow   out  controllers,   and    the 


usual  hand  brakes.  The  trolleys,  which  are  of 
the  lateral  type  and  provided  with  a  swivel 
head,  are  16  ft.  in  length,  and  enable  the  trolley 
wire  to  be  fixed  ten  feet  away  from  the  centre  of 
the  track  where  necessary.  The  car  bodies  were 
built  at  Preston  by  the  Electric  Railway  and 
Tramway  Carriage  Company,  and  were  shipped 
to  Hong  Kong  in  sections,  where  they  were 
fitted  together  and  connected  in  a  very  short 
space  of  time.  At  one  end  of  the  car  shed  is  a 
well-equipped  workshop,  containing  screw  cutting 
gap-lathe,  wheel  lathe,  wheel  press,  and  drilling 
machines,  the  whole  being  driven  by  a  500-volt 
motor.  A  suitable  smithy,  carpenters'  shop,  and 
paint  shop  are  also  provided. 

Before  the  introduction  of  electric  traction 
into  Hong  Kong,  the  popular  ricksha  drawn  by 
a  Chinese  coolie  was  the  principal  means  of 
locomotion,  and  of  these  nearly  2,000  were 
licensed  for  hire,  in  addition  to  a  large  number 
owned  privately.  Although  rather  slow,  the 
ricksha  is  hard  to  beat  for  general  convenience ; 
the  fight  for  supremacy  between  the  out-of-date 
ricksha  and  the  new  electric  car  will  be  of 
interest,  but  it  must  of  necessity  end  in  the 
victory  of  the  latter.  As  this  is  the  pioneer 
system  of  electric  traction  in  China,  it  is  to  be 
hoped  the  venture  will  meet  with  a  well-deserved 
success,  and  that  electrically  equipped  lines  will 
shortly  be  laid  in  other  parts  of  the  Celestial 
Empire. 

BOOK    NOTICE. 

Steam  and  Steam  Engines. t 
This  little  book  has  now  arrived  at  its  tenth  edition, 
and  the  persevering  author  constantly  adds  to  it  any- 
thing new,  and  subtracts  out-of-date  material.  Of  the 
out-of-date  matter  partially  subtracted  and  otherwise 
amended  is  the  reference  to  the  cross  tubes  in  the  flues 
of  shell  boilers.  This  has  been  brought  to  date,  and  a 
coloured  diagram  of  a  modern  Lancashire  boiler  has 
been  inserted,  showing  the  setting,  mountings,  etc.  In 
his  next  edition  we  should  advise  the  author  to  consider 
whether  the  progress  of  the  turbine  will  not  warrant  an 
extension  and  modification  of  the  section  on  turbines, 
and  we  certainly  think  he  should  now  give  a  greater 
space  to  superheating,  and  explain  its  action  in  the 
engine. 

Perhaps  with  advantage  the  indicator  diagram  might 
be  illustrated,  as  it  is  obtained  small  from  a  high-speed 
engine,  and  a  note  or  two  made  of  some  modern  forms 
of  indicator,  so  as  to  familiarise  students  with  the 
changes  made  in  practice. 

As  our  readers  will  generally  be  aware,  the  scheme 
of  the  author's  books  is  to  furnish  a  series  of  lectures 
with  questions  on  each  lecture,  so  that  whether  in  class 
or  under  his  own  tuition  a  student  can  gauge  the  extent 
to  which  he  can  apply  his  knowledge  by  endeavouring 
more  or  less  successfully  to  answer  the  questions.  Each 
question,  when  practicable,  has  its  answer  attached, 
and  the  student  cannot  do  better  than  get  this  manual 
as  his  first  book  on  the  steam  engine. 


Railway  Coal  Contracts. — The  Midland  and  North  Eastern  Rail- 
way Companies  have  arranged  with  the  South  Yorkshire  Collieries  for 
their  next  year's  supply  of  coal.  The  price  is  8s.  3d.  per  ton,  which  is 
the  lowest  which  has  been  paid  since  1898. 


i "  Elementary  Manual  on  Steam  and  the  Steam  Engine,' 
London:  Ch,  Griffin  and  Company,  1904. 
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THE  GLASGOW  STANDARD  TOP  COVERED 

CAR. 


We  give  herewith  an  illustration  of  the  covered 
double-deck  car  recently  built  by  the  tramways  Com- 
mittee of  the  Glasgow  Corporation,  and  ultimately 
adopted  as  their  standard  type.  In  designing  this  car, 
an  effort  has  been  made  to  secure  comfort  and  usefulness 
in  a  ver}^'  high  degree,  while  preserving  as  far  as  possible 
the  good  appearance  of  the  car.  It  was  only  after 
experimenting  with  several  designs  and  over  a  con- 
siderable period  that  Mr.  John  Young  arrived  at  this 
design  and  form  of  construction.  In  these  experi- 
ments, fixed  roofs  and  roofs  with  movable  panels, 
opening  balanced  side  windows,  and  fixed  side  windows 
with  hinged  ventilators  on  both  sides  and  ends,  were 
tried  in  various  combinations. 

The  conclusion  arrived  at  by  the  Tramways  Com- 
mittee is  that,  taking  everything  into  account,  the  fixed 
roofs  and  fixed  windows  with  ample  ventilators  are 
best  adapted  for  the  requirements  of  the  service. 
There  is,  of  course,  much  less  maintenance  with  closed 
roofs  and  windows.  The  side  ventilators  are  geared 
in  a  simple  manner,  so  that  on  either  side  of  the  car 
they  can   all   be   opened  or  closed  by  one  operation. 


and,  as  the  canopy  extends  over  the  full  length  of  the 
platform,  outside  accommodation  is  provided  for  5 
passengers  at  each  end.  The  seating  capacity  of 
the  covered  portion — with  the  absence  of  the  trolley 
standard  and  a  rearrangement  of  the  seats — is  32,  thus 
giving  total  seating  accommodation  for  66  passengers. 
The  construction  of  the  upper  roof  in  the  present 
standard  cars  gives  a  clear  head-room  of  6  ft.  i  in.  The 
side  pillars  and  roof  ribs  are  of  polished  ash,  and 
the  lining  of  narrow  polished  pitch  pine  and  cherry 
alternately.  It  will  be  observed  that  the  step  to  the 
platform  is  made  to  fold  up.  From  an  artistic  point 
of  view  the  lengthening  of  the  platforms  and  corre- 
spondingly of  the  protecting  sheet  and  railing  round 
the  canopy  over  the  platforms,  gives  an  appearance  of 
greater  weight  to  the  body  of  the  car,  and,  in  effect, 
reduces  the  proportions  of  the  top  cover — which  have 
been  actually  reduced  by  the  lighter  side  pillars  required 
for  the  fixed  windows — all  tending  to  give  the  car  a 
more  graceful  appearance.  One  hundred  of  the  present 
standard  cars  are  being  altered  and  covered  practically 
to  this  design  in  the  Car  Works  at  Coplawhill,  and  a 
proportion  of  covered  cars  will  very  soon  be  placed  on 
each  route.  The  streets  are  at  present  being  lowered 
under  some  14  bridges,  so  as  to  give  the  necessary 
height  for  the  covered  cars.  In  all  probability  all  the 
standard  cars  will  in  turn  be  similarly  altered,  and  the 
additional  one  hundred  new  cars  sanctioned  some  time 
ago  will  be  constructed  on  the  same  lines. 


TRAMWAYS   ASSOCIATION   AND   SPEED 

LIMITS. 


Glasgow  Top-Covered  Car. 

Along  with  the  end  ventilators  they  provide  ample 
ventilation  for  the  car,  and  are  entirely  under  the 
control  of  the  conductor. 

In  the  first  experiments,  attempts  were  made  to 
retain  the  existing  easy  stairways.  This  meant,  how- 
ever, closing  in  the  entire  upper  deck,  and  the  effect 
w^s  to  give  the  car  a  stiff  and  top-heavy  appearance. 
Besides,  there  is  a  general  feeling  in  favour  of  retaining 
oqtside  seats  for  a  few  passengers  on  the  canopy  over 
the  platforms.  To  admit  of  this  it  is  necessary  to  enter 
the  closed  upper  deck  from  the  centre  instead  of  at  the 
side  as  in  the  case  of  the  existing  stair.  It  was,  therefore, 
resolved  to  adopt  a  half  spiral  stair.  Mr.  Young,  how- 
ever, could  not  get  such  a  stair  to  satisfy  him  upon  the 
present  regulation  platform.  It  was,  therefore,  decided 
to  lengthen  the  platform  by  a  foot.  Thus  a  first-rate 
stair  is  provided  which  in  no  way  obstructs  the  motor- 
man's  view,  and  avoids  any  clashing  of  lower  and  upper 
deck  passengers.  The  controller  and  brake  handles 
:ire  so  placed  in  front  that  the  motorman  occupies  the 
most  commanding  position,  and  there  is  space  for  a 
j^'lass  shield  over  the  dash  in  front  should  it  be  wanted 
at  any  time.  To  effect  these  improvements  the  new 
car  was  designed  and  built,  which  is  here  reproduced. 

The  car  body  is  exactly  the  same  as  the  present 
standard  car,  and  is  seated  tor  24  inside.  The  cover,  it 
will  be  observed,  is  the  same  length  as  the  car  body. 


Letter  to  the  Board  of  Trade. 


The  following  letter  from  Mr.  E.  Benedict,  secretary  of  the  Tramways 
and  Light  Railways  Association,  to  the  President  of  the  Board  of  Trade 
has  been  published  in  the  Association's  official  circular  : 

The  Council  of  the  Tramways  and  Light  Railways  Association  have 
•instructed  me  to  communicate  to  you  their  strong  opinion  that  the 
speed  limits  on  tramways  should  not  be  more  stringent  than  the  limit 
for  motor-cars,  and  especially  for  motor-omnibuses  on  the  same  road. 

They  desire  me  respectfully  to  point  out  that  under  Section  9  of  the 
Motor  Car  Act,  1903,  the  limit  for  motor-cars  is  20  miles  an  hour,  unless 
(a)  on  the  petition  of  the  Local  Authority,  (b)  by  the  order  of  the  Local 
Government  Board,  a  lower  limit  is  enforced,  and  this  limit  can  never 
be  less  than  10  miles  an  hour. 

This  enactment  is  a  recognition  by  the  Legislature  of  the  obvious 
scientific  fact  that  a  higher  speed  is  now  practicable  for  road  traffic, 
with  due  regard  to  the  public  safety,  than  was  heretofore  supposed  to 
be  desirable,  and  it  affords  a  good  reason  for  revising  all  previous  bye- 
laws  fixing  the  limit  of  speed  on  tramways. 

The  tramway  owners  are  now,  in  many  cases  and  at  vast  expense, 
furnishing  a  wider  road  and  smoother  track  for  the  use  of  competitive 
motor-omnibuses,  which  are  not  subject  to  the  same  limitations  of  speed.  . 
There  is  no  scientific  reason  why,  except  perhaps  on  very  sharp  gradients, 
tramcars  should  not  safely  be  allowed  to  run  as  fast  as  motors  ;  there 
are,  indeed,  many  practical  reasons  to  the  contrary :  the  tramway  owners 
are  always  ascertainable  and  always  responsible  in  case  of  .accidents  ; 
they  only  run  on  a  defined  track,  and  that,  generally,  at  a  good  distance 
from  the  footway  ;  the  danger  of  the  roads  is  much  increased  by  the 
practical  necessity  for  motor-cars  to  swerve  aside  in  order  to  pass 
tramcars  creeping  along  within  the  legal  limits. 

My  Council  respectfully  suggest  that  the  Board  of  Trade  should  notify 
that,  as  a  general  rule,  they  will  adopt  the  limit  of  20  miles  prescribed 
by  the  Legislature  in  the  case  of  motor-cars,  and  that  they  propose, 
subject  to  any  exceptions  that  may  be  necessary  in  special  cases,  to 
modify  their  regulations  in  this  sense.  This  would  leave  unaffected 
any  bye-law  of  Local  Authorities  prescribing  less  speed  but,  when 
sanctioning  fresh  bye-laws,  the  Board  of  Trade  would,  it  is  assumed, 
have  regard  to  the  same  considerations. 

The  Board  of  Trade  are,  of  course,  aware  that  in  the  case  of  tramways, 
as  in  the  case  of  motor-cars,  the  fact  that  the  car  is  running  within  the 
legal  limit  is  no  answer  to  a  claim  in  case  of  accident.  The  tramway 
owners  would  still  have  every  reason  for  restraining  their  drivers  from 
recklessness  or  carelessness. 

My  Council  believe  that  this  matter  urgently  demands  the  attention 
of  the  Board  of  Trade,  in  the  interests  both  of  the  travelling  public 
and  of  the  private  or  municipal  capital  embarked  in  tramways. 
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Business  ^^^  P^^^  ^^^^  cannot  be  said  to 
Prospects.  have  been  a  particularly  prosperous 
one  for  manufacturers  of  machinery  and  plant 
required  for  electric  traction  purposes.  The 
volume  of  work  appears  to  have  been  pretty 
fair,  but  the  prices  obtainable  left  much  to  be 
desired  from  the  sellers'  point  of  view.  In  any 
year  one  hears  stories  of  work  being  undertaken 
at  merely  cost  price,  but  tales  of  that  sort  seem 
to  have  been  much  more  numerous  of  late. 
The  period  has  been  a  most  favourable  one  for 
the  purchaser,  and  a  good  deal  of  advantage 
has  been  taken  of  it.  In  the  long-run,  however, 
times  of  low  prices  are  not  good  even  for  the 
buyer  of  machinery,  because  unremunerative 
work  tends  to  extinguish  weaker  firms.  Com- 
petition is  thus  lessened,  and  when  brisk  times 
return  the  buyer  has  to  pay  higher  prices  than 
would  otherwise  be  the  case.  It  is  perhaps  no 
consolation  to  the  manufacturer  that  other 
branches  of  industry  have  suffered  also,  and  he 


can  only  hope  for  the  speedy  return  of  brisker 
trade.  The  prospects  of  that  in  the  immediate 
future  point  in  a  somewhat  different  direction 
from  the  state  of  matters  in  the  recent  past. 
So  far  as  new  work  is  concerned  in  the  great 
towns,  apart  from  London,  there  will  be  much 
less  to  do  for  a  few  years  than  has  been  the 
case.  Power-stations,  machinery,  tracks,  and 
rolling  stock  have  been  supplied,  and  further 
work  must  lie  in  the  direction  of  extensions, 
and,  by-and-by,  of  renewals.  Further  develop- 
ment may,  however,  be  looked  for  in  the 
direction  of  interurban  tramways.  A  new  and 
probably  a  very  large  field  is  now  beginning  to 
open,  first  in  the  supply  of  machinery  for  the 
power-stations  of  large  electric  power  supply 
companies,  second  in  providing  high  and  low 
tension  mains  for  distribution  purposes,  and 
third  in  the  manufacture  and  installation  of 
great  numbers  of  electric  motors  in  factories 
and  workshops.  Then  in  the  development  of 
electric  traction  on  suburban  railways  now 
worked  by  steam,  manufacturers  are  entitled  to 
expect  a  great  deal  of  business.  It  can  hardly 
be  doubted  that  the  change  which  has  recently 
been  carried  out  on  several  railways  will  en- 
courage other  companies  to  revolutionise  the 
method  of  conducting  their  local  traffic.  The 
time  may  soon  arrive  when  electric  traction  for 
long  distance  runs  will  be  adopted,  but  that 
time  is  not  yet. 

However  great  the  delay  may  be 

Progress  In         .        ,  T.        .  r     1  • 

Eiectriflcation     in  the  application  of  electric  trac- 

of  Railways.  .      ,.  1       ,         1  • 

tion  to  main  line  work,  the  electri- 
fication of  suburban  and  branch  railways  seems 
likely  to  proceed  with  some  rapidity.  The 
preliminary  or  experimental  period  has  already 
been  entered  upon,  and  it  is  not  too  early  to 
predict  a  favourable  verdict.  In  this  country 
the  Lancashire  and  Yorkshire  and  the  North 
Eastern  Railways  are  entitled  to  the  credit  of 
having  first  adventured  upon  the  untried  way, 
although  the  Metropolitan  Railways  of  London 
have  not  lagged  far  behind.  The  present  year 
will,  of  course,  witness  the  almost  entire  with- 
drawal of  steam  locomotives  from  the  latter 
lines,  and  it  will  also  see  the  installation  of  the 
Great  Western  Railway  well  advanced.  Mean- 
while we  may  look  for  the  publication  of  facts 
bearing  on  the  economical  aspect  of  the  work- 
ing of   the    Liverpool   and    Southport  and  the 
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Newcastle  and  Tynemouth  railways.  It  is  already 
rumoured  that  the  results  in  both  cases  are 
proving  satisfactory  to  the  companies  concerned. 
The  station  at  Form  by  has  for  some  months  been 
in  full  working  order,  and  its  output  is  now  the 
largest  of  all  stations  in  the  country,  exceeding 
that  of  the  Central  London  Railway,  which  for 
some  time  was  in  this  respect  the  leading  station. 
Of  the  train  service  from  Liverpool  to  South- 
port,  only  admiration  can  be  expressed.  It  is 
immensely  more  agreeable  from  the  passengers' 
point  of  view,  and  the  railway  officials  are,  we 
believe,  agreeably  impressed  with  the  flexibility 
and  certainty  of  the  electric  equipment.  Traffic 
on  the  line,  particularly  at  the  busy  junctions 
near  Liverpool,  is  dense,  and  the  local  conditions 
have  afforded  a  very  severe  test.  If,  as  we 
expect,  the  financial  results  prove  to  be  equally 
good,  the  Lancashire  and  Yorkshire  Company's 
enterprise  will  have  supplied  other  railways  with 
a  strong  incentive  to  consider  very  carefully  the 
question  of  a  change  of  motive  power.  On 
Tyneside  the  electric  railway  service  is  of  a 
less  ambitious  character,  but  useful  information 
is  being  obtained  from  it  with  reference  to  local 
services.  The  only  drawback  in  either  case 
has  been  the  accidents  caused  by  the  third  rail. 
When  the  lines  were  first  opened  it  was  not 
unnatural  that  some  lack  of  care  should  be 
shown  by  pedestrians  wandering  on  the  line  ; 
but  the  difficulty  will  diminish  as  the  possible 
danger  becomes  better  known.  A  good  deal 
of  the  newspaper  outcry  has  been  due  to  an 
exaggerated  idea  of  the  danger,  and  to  the  pre- 
conceived notion  that  appears  to  have  prevailed 
in  some  quarters  that  the  third-rail  system  would 
shortly  be  superseded.  Quite  the  contrary  is 
probably  the  case,  and  it  is  satisfactory  that  the 
Board  of  Trade  has  not  been  led  to  take  any 
action  prejudicial  to  the  further  application  of 
the  system.  Since  the  third  rail  was  adopted 
on  the  important  routes  to  which  we  have 
referred,  the  New  York  Central  has  decided  to 
apply  it  to  its  lines  for  fifty  miles  from  New 
York,  an  installation  which  will  be  by  far  the 
most  extensive  application,  as  regards  the  volume 
of  traffic  to  be  dealt  with,  of  electric  traction  to 
railway  working.  The  progress  of  that  under- 
taking will  be  followed  with  great  interest,  and 
it  is  not  improbable  that  it  will  have  far-reaching 
consequences  for  American  railways. 


The  past  year  may  with  some  accu- 
in  Traction  racy  be  described  as  the  year  of  the 
ppara  us.  g^^^^j^  turbine.  Both  in  this  country 
and  America  various  forms  of  the  turbine  have 
been  put  in  service  at  important  power-stations, 
and  extensive  orders  for  them  are  now  being 
executed.  At  Carville  station,  near  Newcastle, 
at  Lister  Drive  station,  Liverpool,  at  the  Metro- 
politan Railway  Station  at  Neasden,  and  at 
some  smaller  stations  steam  turbines  are  in 
regular  service,  apparently  with  much  success. 
Leeds  Corporation  has  just  ordered  a  large 
turbine  of  the  Curtis  type,  while  at  Chelsea 
station,  the  great  installation  which  is  to  supply 
current  for  the  District  Railway  and  its  allied 
undertakings,  some  of  the  large  Westinghouse 
turbines  have  already  been  put  in  position. 
These  latter  machines  are  the  largest  that  have 
yet  been  built,  and  it  is  gratifying  to  have  the 
assurance  that  several  of  them  are  running  per- 
fectly. It  has  been  no  small  task  to  carry 
through  the  manufacture  of  these  machines ; 
but  the  makers  have  spared  neither  money  nor 
effort  to  attain  success,  and  it  is  a  credit  to 
British  engineering  that  the  work  has  been  done 
at  British  shops  and  largely  by  British  workmen. 
When  it  is  remembered  that  less  than  ten  years 
ago  even  quite  small  reciprocating  engines  for 
electric  tramway  stations  were  frequently  im- 
ported, it  is  astonishing  to  note  the  progress  that 
has  been  made  in  British  manufacturing  enter- 
prise. Not  less  striking  is  a  comparison  with, 
for  instance,  the  equipment  of  the  Leeds  tram- 
way station  of  1894,  or  the  Great  Northern  Rail- 
way Company's  lighting  station  at  Holloway, 
with  the  latest  designs  for  such  stations  as  those 
at  Neasden  or  Carville.  From  the  small  belt- 
connected  units  of  1892 — of  which  our  first  volume 
contains  some  typical  illustrations — to  the  7,000 
horse-power  steam  turbine  of  1904,  is  a  long 
road  to  have  come  in  so  short  a  time.  As  far  as 
the  generating  station  is  concerned  we  seem, 
indeed,  to  have  reached  the  limit  of  improve- 
ment with  respect  to  economy  of  both  fuel  and 
space.  Outside  the  station,  however,  important 
changes  may  be  looked  for  in  the  not  far  distant 
future.  The  alternating-current  motor  has  a 
wide  field  of  usefulness,  and  it  is  only  by  its  help 
that  electric  tramways  may  be  carried  further 
afield  with  reasonable  prospects  of  finan- 
cial   success.       Progress    along   this    line    will 
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undoubtedly  be  made  during  the  present  year, 
and  the  year  may  indeed  see  changes  in  this 
respect  equal  to  those  made  during  the  past 
twelve  months  in  power-station  equipment.  P^or 
existing  tramways,  there  is  the  prospect  of  in- 
creased economy  in  the  regenerative  control 
system,  to  which  considerable  attention  has 
been  given  in  our  pages  during  the  past  year. 
The  system  is  chiefly  attractive,  no  doubt,  to 
companies  working  routes  of  light  traffic  and 
more  or  less  severe  gradients  ;  but  it  is  quite 
possible  that  the  utility  of  the  system  may  have 
wider  application.  On  the  numerous  minor  im- 
provements in  equipment  we  will  not  touch  ; 
for  progress  in  these  details  is  constant,  and  to 
narrate  them  would  transcend  the  space  of  a 
casual  note.  In  every  department  of  electric 
traction  change  is,  indeed,  the  present  charac- 
teristic. Finality  is  by  no  means  reached,  and 
it  would  require  a  prophet  of  more  than  the 
average  assurance  to  describe  the  electric  rail- 
way of  five  years  hence.  Consequently  it  were 
wise  to  look  well  to  depreciation  and  reserve 
funds,  that  they  may  be  available  when  installa- 
tions now  new  grow  prematurely  antiquated. 


Rear  Lights  on 


The  necessity  for  insisting  on  all 
Road  Vehicles,     vehicles   showing    rear   lights   is 
becoming  more  and  more  realised  not  only  in 
the  United  Kingdom  but  also  in  other  countries. 
In  India,  the  crawling  and  wandering  bullock- 
cart,  the  prototype  of  our  own  market  wains, 
has  for  many  years  past  been  obliged  to  show  an 
all  round  light — all  the  more  necessary  now  that 
the  loud  creaking  of  these  vehicles,  for  want  of 
lubrication,  has  been  stopped  by  law,  rendering 
them  noiseless  as  well  as  invisible.     On  the  con- 
tinent draught  animals  almost  invariably  wear 
grelots  which  give  warning  to  people  travelling 
in  the  opposite  direction  or  being  overtaken  but 
are  useless  to  overtaking  vehicles.     The  Union 
des   Tramways    de    France   is    moving   in   the 
matter  and  has  inquired  of  the  Tramways  and 
Light  Railways  Association  what  is  being  done 
in  this  country.     In  France,  the  timber  lorries, 
with  two  enormous  wheels,  are  obliged  to  carry 
a  bright  red  light  attached  to  the  rear  end  of 
any  balk  they  may  be  carrying  thus,  as  described 
by  the  Secretary  of  the    Union,  avoiding   the 
danger,  amongst  others,  of  sweeping  passengers 
off  the  side  path,  without  warning,  in  rounding 


corners.  The  Secretary  points  out  how  that 
accidents  are  frequent  on  ill-lighted  suburban 
roads,  on  which,  at  nightfall,  long  strings  of 
market  gardeners'  wagons  wend  their  weary  and 
wandering  way  to  the  markets.  The  carts  keep 
Indian  file,  following  the  leading  driver  who 
alone  is  supposed  to  be  awake  ;  the  other  drivers 
make  a  comfortable  bed  for  themselves  by  exca- 
vating in  the  pile  of  vegetables  and  lining  the 
trench  with  straw,  into  which  they  nestle  and 
cover  themselves  with  a  counterpane. 
•  •  • 

This  description  tallies  very  nearly  with  Mr. 
England's  experience  at  Wakefield,  and  with 
that  described  by  the  Motor  Union  of  Great 
Britain  and  Ireland,  when  an  influential  deputa- 
tion interviewed  the  Hon.T.  H.  Cochrane,  M.P., 
at  the  Home  Office  and  spoke  in  the  name  of 
all  the  users  of  road  motors  and  cycles.  The 
Under  Secretary  said  in  his  reply  that  the 
simplest  and  best  solution  would  be  a  uniform 
law,  applicable  to  the  whole  country — which  is 
exactly  what  is  wanted.  He  thought  that  any 
such  legislative  project  must  take  the  form  of 
a  private  members'  bill,  and  that,  on  general 
grounds  of  public  safety,  such  a  bill,  if  introduced 
into  the  House  of  Commons,  would  meet  with  no 
hostile  attitude  on  the  part  of  the  Home  Office. 
Such  a  bill  is  now  in  course  of  preparation  ;  but 
it  does  not  follow  that  it  will  become  law.  The 
only  way  to  secure  the  passing  of  the  bill  is  by 
bringing  strong  pressure  to  bear  on  the  authorities, 
and  for  this  reason  we  hope  that  tramway 
managers  will,  without  exception,  support  Mr. 
England  in  the  agitation  which  he  has  initiated. 
The  subject  has  repeatedly  been  brought  forward 
in  our  columns  and  of  the  advisability  of  the 
proposed   legislation   there   is,  we   are   sure,   no 

question. 

«  •  • 

At  present,  a  model  form  of  bye-law  has  been 
issued  by  the  Home  Office  for  the  guidance  of  local 
authorities  in  dealing  with  the  matter  and  bye- 
laws  in  this,  or  in  similar  form,  have  been  adopted 
by  a  large  number  of  authorities.  Altogether,  bye- 
laws  on  the  subject  are  now  in  force  in  60  out  of 
the  62  counties  and  in  about  300  out  of  the  324 
boroughs  in  England  and  Wales.  In  only  a  few 
cases  are  red  rear  lights  required  by  the  bye-laws 
to  be  provided  for  all  vehicles.  That  the  form 
at    present    issued    by    the    Home    Office   does 
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not  ensure  the  safety  of  the  traffic  overtaking 
slow-moving  vehicles  is  evident.  Paragraph  33 
of  the  model  bye-laws  only  refers  to  rear  lights 
as  follows : 

"If  the  lamp  or  lamps  [Jixed  in  front  of  the  vehicles]  are  so  con- 
structed as  to  permit  a  light  to  be  seen  from  the  rear,  that  light  shall 
be  red.  Also  if  the  vehicle  is  used  for  the  purpose  of  carrying  timber 
or  any  load  projecting  more  than  six  feet  to  the  rear,  a  lamp  or  lamps 
shall  be  provided,  so  constructed  and  capable  of  being  so  attached  as, 
when  lighted,  to  show  to  the  rear  a  red  light  visible  within  a  reason- 
able distance  to  persons  overtaking  the  vehicle." 

Now  if  this  latter  rule  were  only  made  applic- 
able to  cdl  vehicles  and  made  compulsory  by 
law,  the  whole  object  of  the  present  agitation 
would  be  attained,  and  the  market  gardeners 
and,  in  fact,  everyone  else  might  sleep  in  peace, 
and  without  fear  of  fatal  consequences  to  others 
and  of  awkward  ones  to  themselves. 

RUNNING  POWERS. 


I  venture  to  ask  the  hospitality  of  your  journal 
to  say  a  few  words  upon  the  subject  of  the  paper 
on  the  above  topic  read  by  Mr.  Sellon  at  the 
meeting  of  the  Tramways  and  Light  Railways 
Association  on  December  i.  There  are  one  or 
two  points  raised  by  him  which  seem  to  me  to 
demand  some  comment  from  those  whose  know- 
ledge and  experience  is  not  confined  to  the 
promotion  and  financing  of  electric  street  rail- 
way undertakings,  but  who  can  speak  with  the 
feeling  of  responsibility  acquired  by  long  years 
of  actual  management  of  their  working. 

Against  the  principle  of  **  facilities '*  for  the 
usef  of  each  other's  lines  on  the  part  of  two 
systems,  no  serious  argument  can  be  advanced, 
but  I  have  never  heard  one  of  my  colleagues — 
amongst  whom  are  some  of  the  most  intelligent, 
best  known,  and  accomplished  men  in  connec- 
tion with  street  railways  —  assert  that  they 
approve  of  **  compulsory  powers.'*  The  reason 
for  this  is  obvious.  Whether  it  be  a  committee 
or  a  board  of  directors  who  control,  the  success 
or  non-success  of  a  line  depends  in  a  great 
measure  upon  the  man  chosen  by  that  committee 
or  board  to  manage  the  details  of  the  working. 

**  Compulsory  powers,"  according  to  the  ac- 
cepted interpretation,  mean  this :  The  use  of  a 
line  by  the  cars  and  crews  of  an  alien  system,  the 
control  of  the  personnel  of  these  foreign  cars 
being  transferred  to  the  owning  company  as  soon 
as  they  enter  the  latter's  territory.  The  choice 
of  these  crews  and  the  discipline  (except  for  the 
short  period  they  may  be  within  the  zone  of  the 
owning  system)  is  outside  the  power  or  influence 
of  the  management  of  the  latter. 

Now,  no  one  with  any  experience  of  manage- 
ment will  question  the  truth  of  my  assertion  that 
one  of  the  vital  necessities  for  securing  freedom 
from  accidents,  regularity  of  running,  proper 
behaviour  to  passengers  on  the  part  of  employees, 
etc.,  is  **  DISCIPLINE,''  writ  large.     I  say  it  is  not 


possible  to  exercise  this  properly  in  the  case  of 
crews  not  subject  to  your  entire  control.  It 
would  require  two  men  as  managers  of  the  two 
concerns  of  absolutely  the  same  calibre,  the 
same  views  and  feelings  as  to  the  working  of 
their  lines  to  obtain  anything  like  a  successful 
working  of  the  combination.  And  where  will 
you  find  this  ? 

If  this  is  admitted  (and  I  feel  pretty  certain 
of  the  reply),  can  it  be  fair  to  a  manager  to 
expose  him  to  the  anxiety  it  would  entail  ? 
There  are  worries  enough  attached  to  the  posi- 
tion without  such  an  one  being  added. 

What  reasons  are  advanced  by  Mr.  Sellon 
and  other  advocates  of  "compulsory  powers" 
for  their  objections  to  what  we  call  *' facilities"  ? 

His  remarks  upon  the  point  are  as  follows : 

**  Changing  car  crews  at  a  boundary  must  lead 
to  some  waste  of  time  and  to  delay  of  the  traffic, 
for  clearly  there  must  be  a  spare  or  overlapping 
crew  available,  or  cars  in  opposite  directions 
must  await  each  other's  arrival  at  the  boundary." 
And  then,  after  giving  Mr.  Bellamy's  interpreta- 
tion and  recommendation  of  **  facilities,"  he 
adds : 

**  Picture  to  yourself  for  a  moment  in  the 
crowded  streets  of  Birmingham  a  service  of 
cars  with  a  headway  of  every  few  seconds,  and 
fresh  conductors  and  drivers  popping  up  and 
down  from  the  cars  arriving  or  leaving  the  City 
boundary,  and  you  have  a  spectacle  worthy  of  a 
Drury  Lane  pantomime." 

I  believe  Mr.  Sellon  never  had  the  charge  of 
an  electric  road.  If  he  had,  I  do  not  think  he 
would  advance  such  an  argument.  I  ask  with 
considerable  confidence  if  there  is  one  single 
undertaking  in  the  country  where  the  crews  are 
not  constantly  changed  for  relief,  and  this  at 
points  along  the  line  ? 

On  a  long  section  for  instance,  where  two  or 
even  three  depots  may  be  situated  on  the  route, 
the  crews  change  for  relief  without  the  slightest 
delay  or  inconvenience,  and  the  passengers 
hardly  know  it  occurs. 

If  this  is  so  (and  on  my  own  lines  we  do  it 
every  day),  where  is  the  difficulty  at  a  junction 
of  the  two  systems  which  would  in  any  case  be 
a  fixed  stop  ? 

If  no  more  cogent  argument  can  be  produced 
for  substituting  "compulsory  powers"  for  "facili- 
ties" I  am  at  a  loss  to  understand  any  man  who 
knows  what  he  is  talking  about  hesitating  for  a 
minute  as  to  which  of  the  two  is  the  most  work- 
able, and  the  most  advisable  in  the  interests  of 
all  parties  concerned. 

Twenty  Years  A  Manager. 


American  Street  Railway  Association.-  We  have  received  from 
the  offices  of  this  Association  (2,020,  State  Street,  Chicago)  the  report 
of  the  twenty-third  annual  meeting,  held  at  the  Transportation  Building, 
St.  Louis  Exposition,  from  October  12  to  13.  1904.  The  volume  com- 
prises 300  pages,  and  is  embellished  with  an  excellent  portrait  of  the 
president,  Mr.  W.  C.  Eley,  president  of  the  Buffalo  Street  Railway 
Company.  The  papers  read  and  discussed  at  the  meeting  dealt  with  the 
following  subjects :  •*  Steam  Turbines,"  "  Steam  Turbine  Power  Plants," 
*♦  Diesel  Engine,"  and  •'  Transfers  "  These  are  given  in  full  in  the  report. 
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SOME  COMPARISONS  BASED  ON  RECORDS 
OF  ELECTRIC  TRAMWAY  ACCOUNTS. 


The  mechanism  of  progress  is  comparison.  The 
ancient  Babylonians  achieved  a  high  degree  of  civiliza- 
tion. They  possessed  a  currency  and  a  banking  system, 
but  they  had  no  water  rate,  gas  rate,  or  tramways. 
Why  ?  If  the  reasons  be  probed  to  the  fundamental 
cause  it  will  be  found  that  they  fell  short  of  these  and 
other  features  of  our  modern  and  superior  time  because 
they  had  not  the  same  ready  means  that  we  have,  by 
which  one  man  can  compare  his  work  with  what  others 
have  done,  and  are  doing,  in  the  same  line  of  effort, 
and  thus  estimate  the  real  value  of  his  results. 

Whoso  desires  to  improve  his  pace  gets  a  pace 
maker  to  enable  him  to  make  constant  comparisons. 
In  former  times  communications  were  poor,  and 
worker^  did  the  best  they  could  with  but  little  stimulus 
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or  help  from  comparisons,  and  progress  was  slow. 
But  now,  what  with  an  enterprising  technical  press, 
and  numerous  associations  among  men  of  like  aims, 
comparisons  are  world-wide,  and  progress  is  extra- 
ordinarily rapid.  It  is  not  conceivable  that  one  city 
in  England  or  elsewhere  working  alone,  and  in 
technical  and  financial  isolation,  could  have  developed 
the  modern  system  of  electric  traction  even  in  two 
centuries.  But,  under  the  forcing  influence  of  facile 
and  wide-spread  comparison,  electric  traction  has,  in  a 
fraction  oi  that  time,  permeated  to  the  uttermost 
limits  of  the  habitable  globe. 

To  repeat,  then — comparison  is  the  mechanism  of 
progress — and  the  immediate  question  is  how  to 
compare  the  results  of  the  working  of  the  different 
urban  tramways  in  England  so  as  to  disclose  in  what 
respects  and  degrees  one  excels  another  in  the  attain- 
ment of  the  objects  for  which  they  were  designed. 
This  is  very  important,  because  the  interest  at  present 
exhibited  in  England  in  tramway  enterprise  is  accom- 
panied with  a  good  deal  of  doubt  and  suspicion,  and 


the  only  way  in  which  to  set  these  at  rest  where  they 
are  unwarranted,  and  remove  the  cause  in  other  cases, 
is  to  show,  by  comparison,  where  the  fault  lies  and 
how  it  may  be  remedied.  This  is  not  a  simple  matter, 
as  a  merely  cursory  examination  of  the  *'  Records  oif 
Electric  Tramway  Accounts,'*  published  in  The  Tram- 
way World  of  November  lo,  1904,  will  sufficiently  show\ 

In  order  to  effect  comparisons,  some  sort  of  constant 
feature  must  be  adopted  as  a  common  ground  upon 
which  comparisons  can  be  made.  But  of  the  46 
columns  which  this  record  of  accounts  comprises,  one 
and  all  exhibit  the  most  discouraging  variations  and 
diversities.  This  is  due,  in  great  part,  to  lack  of 
uniformity,  both  in  keeping  and  presenting  accounts. 
Comparisons  of  capital  expenditure  are  rendered  almost 
futile  for  this  reason.  Nor  is  it  possible  to  draw  a 
satisfactory  inference  as  to  what  proportion  of  income 
should  be  set  aside  for  depreciation  and  renewals, 
according  to  the  united  wisdom  of  the  managements 
concerned. 

Another  reason  for  the  variations  and  diversities 
that  all  the  columns  exhibit,  is  the  very  mixed  motives 
with  which  tramway  enterprises  are  set  on  foot  in  the 
first  instance,  and  subsequently  conducted  when  com- 
plete. Quick  transit,  or  cheap  transit  of  passengers, 
introduction  of  business  into  the  town,  simplification 
of  housing  problems,  will  occur  at  once  to  all,  as 
among  the  most  ordinary  desiderata  brought  forward. 

Under  these  circumstances  it  is  perhaps  too  much  to 
expect  any  basis  of  comparison  offering  a  reasonable 
degree  of  constancy  among  the  columns  in  which 
money  is  involved.  It  is  true  that  money  comparisons 
do  sometimes  offer  a  false  appearance  of  regularity, 
but  it  is  always  one  that  will  not  bear  examination 
when  solid  ground  for  comparison  is  sought.  For 
example,  of  the  46  columns  in  question,  the  one  in 
which  the  average  variation  from  the  mean  is  least,  is, 
**  Average  fare  per  passenger.*'  But  this  is  obviously 
an  accident  of  our  coinage  system,  and  only  serves  to 
prompt  the  reflection  that  if,  at  any  time,  our  coinage 
was  decimalised  by  making  a  penny  one  tenth  of  a 
shilling  instead  of  one-twelfth,  the  tramways  of 
England  would  be  among  the  concerns  most  disturbed. 

Other  false  appearances  of  uniformity  in  money 
columns  owe  their  existence  to  the  fact  that  ratio  of 
the  gross  receipts  to  the  gross  expenditure,  when 
interest,  sinking  fund,  depreciation,  renewals,  and 
profit,  are  added  to  the  latter,  is  constant  and  equal  to 
one.  Obviously,  there  is  nothing  to  be  got  out  of 
this. 

Turning,  therefore,  to  the  columns  in  which  that 
most  variable  factor,  money,  is  absent,  it  is  instructive 
to  note  that,  '*  Passengers  carried  per  car  mile,"  offers 
by  far  the  greatest  regularity.  The  average  deviation 
from  the  mean  being  less  than  25  per  cent.  Now  the 
number  of  "  Passengers  carried  per  car-mile,**  is  not 
necessarily  the  same,  and  may  be  very  different  from 
the  average  number  ot  passengers  in  a  car;  but  the 
two  are  very  closely  related,  so  that  the  constancy  of 
the  former  figures  may  be  safely  ascribed  to  the  readi- 
ness with  which  the  latter  attracts  the  attention  of 
managers  and  superintendents. 

**  The  consumption  of  Board  of  Trade  units  per  car 
mile,*'  is  the  column  which,  after  the  above,  shows  the 
greatest  regularity.  The  average  deviation  from  the 
mean  is  in  this  case  over  33  per  cent.  That  is  more  than 
one-third  instead  of  less  than  a  quarter. 

The  Board  of  Trade  units  consumed  per  passenger, 
is  a  column  that  does  not  appear,  but  the  data  for 
obtaining  it  are  available,  and  it  will  be  seen  that  the 
figures  show  greater  irregularity  than  the  Board  of 
Trade  units  consumed  per  car  mile,  the  average 
deviation  from  the  mean  being  over  40  per  cent.  On 
the   face   of    it,   the   power  consumed   per  passenger 
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might  be  expected  to  be  more  constant  than  the  power 
consumed  per  car  mile,  since  it  is  usually  more  expen- 
sive in  power  to  stop  the  tram  to  take  up  and  set  down 
a  passenger  than  to  carry  him.  Looking  into  the 
figures,  however,  it  soon  appears  that  with  trams  run 
full,  stoppages  are  less  frequent,  and  the  number  of 
persons  availing  themselves  of  a  single  stoppage 
greater,  thus  reducing  the  consumption  of  power  per 
passenger. 

Taking  now  the  columns  exhibiting  the  greatest 
regularity  in  the  figures  they  contain,  an  instructive 
diagram  may  be  formed  by  combining  the  two ;  show- 
ing clearly  the  results  already  referred  to  and  suggest- 
ing many  other  useful  comparisons.  In  Fig.  I.  the 
ordinates  represent  Board  of  Trade  units  per  car 
mile,  and  the  abscissae  represent  passengers  per  car 
mile.  The  dots  in  front  of  each  name  indicate  the 
position  of  the  towns  referred  to.  It  will  at  once  be 
seen  that  the  greater  regularity  of  the  "  Board  of  Trade 
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fact  that  though  the  aims  of  different  tramway  enter- 
prises are  far  from  identical,  there  is  still  imich  to  be 
gained  by  comparisons  in  cases  where  likenesses  of 
gradients,  size  and  speed  of  car,  etc.,  are  sufficiently 
close  to  render  them  practical. 

Fig.  II.  is  a  similar  diagram  showing  the  position  of 
some  of  the  same  towns  for  the  previous  year,  and  the 
changes  are  worth  noticing.  They  are  very  various.  The 
peculiar  position  of  Yarmouth,  Stockport,  Rochdale, 
Halifax,  and  East  Ham  were,  it  will  be  seen,  but  more 
pronounced :  while  others  were  only  moved  nearer  to 
the  common  centre  of  them  all. 


units  per  car  mile"  compared  to  " Passengers  per  car 
mile"  is  in  a  good  measure  explained  by  variations  in 
the  average  of  gradients,  since  the  hilly  towns  appear 
for  the  most  part  at  the  top.  Spots  in  a  line  with  the 
left  hand  bottom  corner  of  the  diagram  expend  the 
same  amount  of  current  per  passenger.  It  is  inter- 
esting to  note  that  Warrington,  Ipswich,  Salford,  and 
Bournemouth  are  alike  in  this  respect,  while  Glasgow 
and  Liverpool  differ  greatly,  probably  because  the 
latter  provides  a  more  frequent  service  of  trams. 
Again,  permitting  the  number  of  passengers  per  B.T.U. 
to  be  fixed  by  Manchester  as  we  pass  to  Southport, 
Bournemouth,  and  Rotherham,  and  in  that  order,  the 
increase  of  current  is  proportional  to  the  increase  of 
passengers. 

Other  interesting  points  of  difference  and  similarity 
are  suggested  by  the  diagram,  and  there  are  discrepan- 
cies which  can  only  be  accounted  for  by  special 
conditions  of  the  service  in  the  towns  in  question. 
But  the  effect  of  a  general  survey  is  to  emphasize  the 


HIGH-SPEED  ELECTRIC  CARS* 


In  the  latter  part  of  1901,  the  Boston  and  Worcester 
Street  Railway  Company  commenced  the  construction 
of  a  high-speed  electric  railway,  which  is  now  com- 
pleted and  in  operation,  and  extends  in  almost  a 
straight  line  between  the  two  cities,  a  distance  of  forty 
miles.  The  towns  and  cities  within  a  radius  of  fifty 
miles  or  more  of  Boston  have  been  connected  for  a 
number  of  years  with  a  network  of  tro  ley  systems, 
and  it  has  been  possible  to  go  from  Worcester  to 
Boston  by  a  circuitous  route.  The  new  road  takes 
passengers  from  the  Park  Street  subway  station, 
Boston,  coming  from  any  point  on  the  immense  system 
of  surface  and  elevated  lines  of  the  city,  and  carries 
them  to  Worcester  for  a  fare  of  35  cents  (i7id.),  with 
a  free  transfer  ticket,  to  any  part  of  the  large  system  of 
the  Worcester  Street  Railway.  The  road  has  a  double 
track  for  the  entire  distance,  and  a  large  part  is  on 
private  right  of  way,  permitting  high  speed  to  be 
attained,  so  that  the  whole  distance  is  covered  in  about 
two  hours.  The  towns  and  cities  along  the  route 
aggregate  a  population  of  nearly  one  hundred  thousand, 
and,  including  the  cities  of  Boston  and  Worcester,  it 
is  estimated  that  a  population  of  about  one  million  is 
served  by  the  road. 

The  rolling  stock  consists  of  high-speed  interurban 
cars,  ten  of  which  have  recently  been  delivered  by  the 
J.  G.  Brill  Company.  Some  of  these  cars  are  of  the 
semi-convertible  Brill  type,  with  windows  that  may  be 
raised  into  roof  pockets,  leaving  the  entire  space 
between  the  window  sills  and  the  letter  boards  clear,  so 
that  in  warm  weather  it  is  practically  an  open  car.  The 
windows  at  each  end  are  extra  wide,  being3  ft. 7  in.  from 
centre  to  centre  of  posts,  while  the  other  windows  are 
2  ft.  10  in.  from  centre  to  centre  of  posts.  Longitudinal 
seats  at  the  ends  accommodate  six  passengers  each ; 
they  have  19  in.  backs.  The  transverse  seats  are  36  in. 
long,  with  22  in.  backs  and  comfortable  head-rolls. 
The  seats  at  the  ends  are  placed  longitudinally  to 
increase  the  standing  space  near  the  doors,  and  thus 
prevent  crowding  at  these  points.  The  total  seating 
capacity  is  forty-eight.  Not  having  wall-pockets  in 
the  side  walls  the  window  sills  are  permitted  to  be 
extra  low,  the  standard  practice  of  the  builders  being 
24!  in.  from  floor  to  top  of  sill.  Another  advantage 
claimed  for  this  car  is  that  the  ends  of  the  seats  are 
brought  against  the  lining  panels,  which  are  set  several 
inches  within  the  line  of  the  posts,  thereby  increas- 
ing the  width  of  aisle,  which  in  this  car  is  22  in. 
The  windows  may  be  held  open  at  different  heights  ; 
five  stops  are  provided  in  the  runways  so  that  passen- 
gers may  admit  as  much  or  as  little  air  as  they  please. 
The  vestibule  sashes  are  arranged  to  drop  into  pockets. 
The  car  bodies  measure  32  ft.,  and  41  ft.  6  in.  over  the 
vestibules;  from  end  panels  over  vestibules,  4ft.  gin. 
The  trucks  are  Brill  27  F  E  i,  with  4  ft.  10  in.  wheel- 
base,  and  solid  forged  side  frames.  A  car  and  trucks 
with  electrical  equipment,  including  train  control 
apparatus,  but  without  motors,  weighs  35,6601b, 
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Visit    by    the    Tramways    and    Light    Railways    Association. 


The  Tramways  and  Light  Railways  Association  on 
December  16  paid  a  visit  to  the  power-stations  of  the 
Great  Northern  and  City  Railway  and  the  City  and 
South  London  Railway,  and  were  afforded  an  oppor- 
tunity of  inspecting  the  plant  and  equipment.  The 
arrangements  were  made  by  Mr.  Benedict,  the  energetic 
secretary  of  the  Association,  with  Mr.  R.  P.  Brousson, 
engineer  and  traffic  manager  of  the  Great  Northern 
and  City  Railway,  and  Mr.  Thomas  C.  Jenkin,  general 
manager  of  the  City  and  South  London  Railway,  and 
everything  possible  was  done  to  make  the  inspection 
agreeable  and  informing.  The  party  assembled  at 
two  o'clock  in  the  afternoon  at  the  Moorgate  Street 
terminus  of  the  Great  Northern  and  City  Railway, 
where  they  were  met  by  Mr.  Brousson.  They  pro- 
ceeded by  the  railway  to  Essex  Road  to  inspect  the 
power-station  in  Poole  Street,  but  before  starting  they 
were  taken  into  the  tunnel  beyond  the  Moorgate  Street 
platforms  and  shown  the  fine  piece  of  special  track 
work  there.  A  cross-over  has  been  provided  so  that 
trains  may  enter  at  or  leave  from  either  platform. 
This  cross-over,  like  others  on  the  line,  is  150  ft.  long, 
and  this  length  gives  a  good  lead  of  track,  allows  of 
curves  of  large  radius,  and  minimises  the  wear  of  the 
rails.  Owing,  however,  to  the  resulting  fineness  of  the 
angles  made  at  the  points  the  gaps  in  the  conductor 
rails  have  to  be  longer  than  usual,  and  it  was  found 
that  with  the  ordinary  four  collector  shoes  on  a  motor 
car  the  two  leading  shoes  might  be  over  one  gap  at  the 
same  time  as  the  shoes  in  the  rear  were  over  the  gap 
behind,  so  that  for  a  short  distance  no  propelling 
power  would  be  available.  (It  may  be  recalled  that 
on  this  railway  both  positive  and  negative  conductor 
rails  are  used,  and  that  one  is  outside  one  of  the 
running  rails  and  the  other  outside  the  other  running 
rail.)  To  overcome  the  difficulty  the  motor  cars 
are  each  fitted  with  eight  shoes,  the  four  additional 
ones  being  mounted  below  the  ends  of  the  bogie 
trucks  nearest  the  centre  of  the  car.  In  this  way 
contact  with  the  conductor  rails  is  never  broken.  The 
Thomson-Houston  multiple-unit  control  employed  on 
the  trains  was  next  briefly  explained,  and  the  visitors 
were  then  taken  on  in  a  train,  admiring  the  while  the 
spaciousness  of  the  cars  and  the  large  diameter  of  the 
tunnels,  to  an  intermediate  station,  where  Mr.  Brousson, 
crowding  the  members  as  much  as  possible  into  a  signal 
cabin,  explained  the  working  of  the  automatic  signalling 
system  which  he  has  elaborated.  The  operation  of  this 
system  is  referred  to  in  the  brief  description  of  the  line 
given  below,  but  here  we  may  note  some  points  as 
shown  and  explained  to  the  visitors.  In  the  cabin  are 
arranged  pairs  of  green  and  red  lights  corresponding  to 
the  starter,  inner,  and  outer  signals  next  to  the  cabin 
for  each  tunnel.  These  lights  are  changed  as  the 
signals  on  the  line  change  when  actuated  by  the  moving 
trains.  The  track  rails  are  bonded  for  carrying  a 
signalling  current  of  low  voltage,  and  at  each  signal 
there  is  a  short  section  insulated  from  the  rest  of  the 
track  rails.  On  a  train  entering  this  section,  it  short- 
circuits  the  track  rails  through  its  wheels  and  axles. 
This  actuates  a  relay,  the  circuit  of  which  by  means  of 
solenoids  works  the  signal  lamps  in  the  tunnel  and  also 
the  recording  ones  in  the  signal  cabin.  The  attendant 
there  can  thus  keep  a  constant  record  of  the  progress 
and  position  of  each  train  in  his  section. 

On  arriving  at  the  power-station  the  visitors  were 
shown  the  leading  features ;  these  are  briefly  described 


below.*  The  members  first  inspected  the  outside 
arrangements,  such  as  the  coal  and  ash  handling  on 
the  bank  of  the  canal,  the  ventilating  shaft  going  down 
to  the  railway,  and  so  forth.  They  then  looked  round 
the  boiler  house,  and,  passing  on,  examined  the 
engine  room,  power  plant,  switchboard,  etc.  On  every 
hand  they  were  struck  by  the  extreme  ingenuity  with 
which  every  available  square  foot  of  the  limited  site 
had  been  utilised.  Only  one  of  the  four  generating 
sets  was  running  as  the  afternoon  load  is  light,  but 
just  as  the  party  were  leaving  a  second  set  was  started 
to  meet  the  demand  created  by  the  evening  rush  of 
people  suburbwards  which  was  just  about  to  begin. 

The  party,  having  returned  to  Moorgate  Street, 
crossed  the  road  to  the  passenger  station  of  the  City 
and  South  London  Railway,  where  they  were  met  by 
Mr.  P.  V.  McMahon,  engineer  to  the  Company.  They 
proceeded  to  the  southern  terminus  of  the  railway  at 
Clapham  Common,  in  order  to  see  the  very  large 
tubular  tunnel  in  which  both  tracks  and  the  station 
platform  are  situated.  While  in  the  case  of  the  Great 
Northern  and  City  Railway  the  tunnels  are  always 
kept  lighted,  the  City  and  South  London  Company 
only  light  theirs  in  case  of  emergency.  This,  however, 
can  be  done  at  any  time,  and  almost  at  a  moment's 
notice.  Telephone  wires  run  along  the  tunnel  walls, 
and  the  driver  of  the  train  has  a  telephone  instrument 
which  he  can,  whenever  he  pleases,  connect  by  a  couple 
of  hooks  to  the  wires.  He  can  in  this  way  speak  from 
any  point  on  the  railway  direct  to  the  switchboard 
attendant  in  the  power-station.  The  process  was 
illustrated  for  the  benefit  of  the  members  of  the  Asso- 
ciation, and  scarcely  had  the  word  been  passed  to  the 
driver  that  the  tunnels  were  to  be  lighted  when  the 
electric  glow  lamps  spaced  at  intervals  along  the  tunnel 
wall  shone  out. 

Returning  to  Stockwell,  the  party  were  shown  through 
the  power-station.  Land  is  more  abundant  here  than 
it  is  at  the  Great  Northern  and  City  station,  so  that 
the  premises  are  more  spacious.  Much  interest  was 
aroused  by  the  varied  nature  of  the  plant  in  the  engine 
room,  ranging  from  the  large  horizontal  slow-speed 
sets  to  the  high-speed  engine  coupled  to  a  bipolar 
dynamo.  The  latter  set,  now  used  as  an  auxiliary, 
was  taken  from  the  Company's  old  power-station,  and 
it  was  one  of  the  first  direct-driven  traction  dynamos 
used  in  this  country.  Other  bipolar  machines,  driven 
by  belting  in  the  old  station,  are  now  used  as  motor 
generators  or  as  boosters  in  connection  with  the  trans- 
mission at  2,000  volts  to  Islington.  A  brief  description 
of  the  installation  is  given  below,  but  a  long  illustrated 
description  appeared  in  this  journal  for  December  12, 
1901.  An  elaborate  account  of  the  working  of  the  line 
was  given  by  Mr.  McMahon,  in  a  paper  read  before 
the  Institution  of  Electrical  Engineers,  and  published 
in  The  Tramway  and  Railway  World  of  January 
14,  1904. 

A  brief  stay  was  made  in  the  boiler  house,  but  longer 
attention  was  given  to  the  repair  shops,  where  all  sorts 
of  repairs  to  motors  and  trucks  were  in  full  swing.  The 
party  then  separated,  well  pleased  with  their  afternoon's 
outing. 

The  descriptions  which  follow  were  supplied  to  the 
Association  by  Mr.  Brousson  and  Mr.  Jenkin. 


*  A  detailed  and  illustrated  description  of  the  railway,  plant,  and  equipment,  will 
be  found  in  The  Tramway  and  Railway  World  of  July  lo,  1902. 
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THB    QRBAT    NORTHCRN    AND    OITY    RAILWAY. 

The  Great  Northern  and  City  Electric  Railway  is  a 
low-level  tube  railway  with  one  terminus  at  Finsbury 
Park,  under  the  Great  Northern  Railway  station,  and 
the  other  in  the  City  at  Finsbury  Pavement,  with 
intermediate  stations  at  Drayton  Park,  Highbury, 
Essex  Road,  and  Old  Street. 

The  tube  is  the  largest  of  its  kind  yet  constructed  in 
London,  being  i6ft.  in  diameter;  it  is,  therefore, 
large  enough  to  take  main  line  vehicles  and  will,  in 
fact,  accommodate  the  largest  English  Pullman  coaches. 
The  diameter  of  the  station  tunnels  is  21  ft.  in  the  case 
of  intermediate  stations,  and  23  ft.  at  the  termini.  One 
of  the  features  of  the  line  is  the  absence  of  inflammable 
material  in  the  tunnels  and  the  platforms.  A  novel 
idea  was  introduced  in  constructing  the  running  tunnels; 


started  and  stopped  by  the  pressure  of  the  air  in  the 
reservoirs. 

The  sidings  are  situated  at  Drayton  Park,  where  are 
also  the  car  sheds  and  repair  shops.  The  latter  are 
provided  with  all  necessary  machines  and  tools  for  any 
mechanical  and  electrical  repairs  which  may  be  found 
necessary.  The  power  is  transmitted  through  belting 
and  shafting  driven  by  an  electrical  motor. 

Lifts  are  provided  at  different  stations  for  conveying 
passengers  to  and  from  the  trains.  Those  at  Moorgate 
and  Essex  Road  are  electrically-driven  by  motors  placed 
over  the  lift  shaft.  Direct-acting  hydraulic  lifts  are 
installed  at  Highbury  and  Finsbury  Park  stations;  the 
necessary  power  being  obtained  from  electrically-driven 
pumps. 

An  automatic  system  of  track  signalling  is  used  with 


Generating  Unit  In  the  G.N.  and  C.R.  Power  Station. 


for  a  considerable  length  of  the  line  three  courses  of 
brick  were  used  for  the  lower  half  of  the  **  ring,''  the 
top  half  being  of  the  ordinary  cast  iron  segments.  This 
arrangement  is  due  to  Mr.  E.  W.  Moir,  and  gives  a 
more  elastic  road  bed  than  is  the  case  where  iron 
segments  are  used  throughout. 

The  rolling  stock  is  of  two  kinds,  motor  cars  and 
trailer  cars,  which  are  made  up  into  trains  of  various 
sizes  to  meet  traffic  requirements.  Each  motor  car  is 
fitted  with  two  125  H. p.  motors.  The  controlling  gear 
is  placed  in  a  fireproof  compartment  at  the  end  of  the 
coach.  All  cars  are  fitted  with  the  Westinghouse 
quick-acting  brakes,  and  each  motor  car  carries  a 
motor  -  driven    compressor,    which    is    automatically 


a  treadle  control.  A  train  entering  a  section  controlled 
by  a  signal  puts  this  signal  to  danger,  and  locks  it  at 
danger  until  the  train  passes  out  of  the  section,  when 
the  controlling  relay  is  energised,  and  the  last  coach, 
which  is  fitted  with  a  brush,  makes  a  contact  on  the 
treadle  and  releases  the  signal.  The  signal  in  advance 
must  have  gone  to  danger  before  the  treadle  can  operate 
the  signal  in  the  rear. 

The  generating  station  is  situated  about  half-way 
between  Old  Street  and  Essex  Road  stations,  and 
stands  on  the  banks  of  the  Regent's  Canal.  The  main 
engine  plant  consists  of  four  Musgrave  vertical  cross- 
compound  condensing  engines  of  1,250  I.H.P.,  each 
with  standard  B.T.H.  type  generators  coupled  to  the 
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engine  shaft  and  placed  between  the  high  and  low- 
pressure  cylinders.  These  generators  are  compound 
wound  to  give  575  volts  at  full  load.  Each  engine 
is  fitted  with  one  Wheeler  surface  condenser  to  act 
in  conjunction  with  it.  Two  auxiliary  generators, 
driven  by  high-speed  Davey-Paxman  engines,  supply 
power  for  lighting  throughout  the  line.  These  genera- 
tors are  rated  at  120  kw.  each,  and  are  compound 
wound  to  give  the  same  voltage  as  the  main  generators, 
and  the  main  switchboard  is  so  arranged  that  the 
lighting  can  be  run  off  the  traction  bus-bars  if  necessary. 
A  small  size  Wheeler  condenser  is  arranged  to  deal 
with  the  exhaust  steam  from  these  sets,  and  also  from 
three  feed  pumps. 

The  main  switchboard  is  of  the  standard  B.T.H. 
railway  type,  and  is  placed  at  the  end  of  the  engine 
room  on  a  level  with  the  top  of  the  main  engines.  It 
has  16  panels  made  throughout  of  polished  slate.  The 
current  is  supplied  direct  to  the  collector  rails  by  lead- 
covered  cables,  which  are  run  down  a  shaft  and  along 
a  heading  leading  to  the  main  tunnels. 

The  boiler  house  contains  10  Davey-Paxman  boilers, 
each  of  which  will  evaporate  11,200  lbs.  of  water  per 
hour.  These  are  fitted  with  Vicars'  mechanical  stokers 
which  are  driven  by  electric  motors  placed  under  floor 
level  at  the  end  of  the  boiler  house.  The  stokers  are 
fed  by  shoots  from  the  coal  bunker  placed  at  the  top  of 
the  boiler  house  and  having  a  storage  capacity  of 
1,000  tons.  Two  economisers  are  placed  in  the  main 
flues,  the  scrapers  being  driven  by  small  electric 
motors.  A  special  Masson  Scott  oil  separator  has 
been  installed  to  purify  the  boiler  feed  water.  Coal  is 
brought  to  the  power  house  by  barge,  and  is  conveyed 
to  the  bunkers  by  a  bucket  conveyor  after  being  handled 
by  an  electric  crane  fitted  with  a  Hones  grab.  All  the 
coal  passes  through  an  automatic  weighing  machine  on 
its  way  to  the  bunker.  The  ashes  are  stored  in  shobts 
placed  under  the  floor  of  the  boiler  house,  and  are 
eventually  taken  by  the  conveyor  to  a  bunker  on  the 
bank  of  the  canal,  when  they  can  be  removed  by  barge 
or  cart. 

Messrs.  S.  Pearson  and  Son,  Limited,  of  West- 
minster, the  well-known  contractors,  who  constructed 
the  Blackwall  tunnel  and  are  now  engaged  on  the 
Dover  National  Harbour  and  other  important  works, 
were  the  contractors  for  the  whole  of  the  construction 
and  equipment  of  the  undertaking,  under  the  super- 
vision of  the  consulting  engineers.  Sir  Douglas  Fox 
and  Partners.  The  contractors  have  undertaken  the 
working  of  the  line  for  three  years  after  opening. 


THC    OITV   AND    SOUTH    LONDON    RAILWAY. 

The  Company  completed  the  first  section  of  their 
undertaking  in  December,  1890,  when  they  opened 
the  line  from  Stockwell  to  the  Monument.  In  Feb- 
ruary, 1900,  the  railway  .  was  carried '  from  London 
Bridge  to  the  present  City. terminus  in  Moorgate  Street, 
the  Monument  Station  being  abandoned,  and  in  June 
of  the  same  year  it  went  further  south,  as  far  as 
Clapham  Common,  where  it  has  since  secured  a  large 
suburban  traffic,  the  trains  running  in  each  direction 
at  intervals  of  two-and-a-half  minutes  morning  and 
evening,  and  every  four  minutes  during  the  rest  of  the 
day.  The  further  extension  of  the  railway  to  the 
densely  crowded  district  of  Islington  supplies  a  direct 
and  important  link  in  the  communication  between 
North  and  South  London.  From  Moorgate  Street  to 
Islington  the  distance  by  rail  is  a  mile-and-a-half,  and, 
with  this  section,  the  total  mileage  of  the  Company  is 
6J  miles.  Between  Moorgate  Street  and  the  Angel  at 
Islington  the  stations  are  at  Old  Street  and  City 
Road,  and  the  journey  over  the  whole  length  of  line  is 
performed  in  27  minutes.  This  extension  was  opened 
on  November  17,  1901. 


The  line  has  subway  connections  with  the  Great 
Northern  and  City  Railway  at  Moorgate  Street  and 
at  Old  Street.  There  is  also  a  subway  from  the  Bank 
station  to  the  Central  London  Railway,  and  one  at 
London  Bridge,  giving  direct  access  from  their  line 
to  the  London  and  Brighton  Company's  station. 
The  Islington  terminus  is  contained  in  an  iron-bound 
tunnel  of  the  same  size  as  that  at  Clapham  Common, 
namely,  30  ft.  diameter — these  being  the  largest  in  the 
world — and  the  long  island  platforms  make  ample 
provision  for  trains  consisting  of  four  coaches.  The 
Company  carry  50,000  passengers  daily,  and  run  about 
600  trains  in  and  out  of  the  termini. 

The  generating  station  of  this,  the  first  instance  of 
the  application  of  electricity  to  heavy  railway  work  in 
the  world,  at  first  contained  four  400  horse-power 
vertical  engines,  belt-connected  to  four  large  dynamos 
which  worked  the  line.  Steam  was  supplied  to  these 
engines  and  the  engines  working  the  hydraulic  lifts 
by  eight  Lancashire  boilers.  The  rolling  stock 
then  consisted  of  10  3-coach  trains  and  14  electric 
locomotives. 

With  the  extensions  of  the  railway  to  Clapham  Com- 
mon and  Moorgate  Street,  and  the  further  extension  to 
Islington,  the  question  of  additional  power,  and  the 
means  of  conveying  it  to  the  trains,  had  to  be  solved. 
The  old  line  was  worked  on  what  is  known  as  the  two- 
wire  system  (or  the  simplest  method  of  distributing 
electrical  energy),  but  this  method  was  no  longer  applic- 
able, on  account  of  the  length  of  the  line,  heavier 
trains,  faster  service,  and  the  very  important  considera- 
tion of  economical  distribution,  and  satisfactory  light- 
ing of  the  carriages  and  stations. 

By  the  time  this  change  took  place  there  were  many 
examples  of  heavy  electric  traction,  both  on  the  Con- 
tinent and  in  the  United  States  (the  then  home  of 
electric  traction),  but  the  City  and  South  London 
Railway  found  it  necessary  again  to  become  pioneers, 
and  adopted  what  is  known  as  the  3-wire  system  ;  this 
system  was,  of  course,  well  known  and  us^d  for  electric 
lighting,  but  had  not  so  far  been  used  for  traction  work 
on  account  of  the  difficulties  in  maintaining  an  elec- 
trical balance  on  the  two  sides  of  the  system.  After 
three  years'  working  on  this  system,  it  is  satisfactory  to 
know  that  the  company  have  reason  to  be  pleased  wath 
their  choice. 

Instead  of  adding  to  the  existing  engine  and  boiler 
houses,  an  entirely  new  building  was  erected  capable 
of  extension  to  double  its  present  capacity,  the  old 
generating  station  being  used  for  locomotive  and  repair 
shops.  The  new  generating  station  is  asteel  and  brick- 
work structure  200  ft.  long  by  90  ft.  wide,  t^ie  engine  and 
boiler  houses  being  practically  under  the  same  roof,  thus 
reducing  the  steam  piping  to  a  minimum. 

Over  the  boilers  the  coal  is  stored  on  a  steel  and 
concrete  floor  in  wrought  iron  bunkers,  which  hold 
about  1,000  tons.  The  coal  is  delivered  in  carts  to  a 
hopper  outside  the  boiler  house,  from  which  it  is 
elevated  and  conveyed  to  the  various  bunkers ;  it  then 
descends  by  gravity  through  measuring  shoots  to  ^the 
mechanical  stokers  which  feed  the  boilers.  The  ashes 
are  in  an  almost  similar  manner  conveyed  to  a  bunker, 
where  they  can  be  stored  or  shot  into  carts  as  the  case 
requires.  The  amount  of  manual  labour  in  handling 
the  coal  and  ashes  is  thus  reduced  to  a  minimum. 
The  boiler  house  contains  14  dry-back  marine  boilers 
working  at  160  lb.  per  square  inch  steam  pressure, 
supplying  steam  through  a  duplicate  range  of  steel  pipes 
to  seven  engines  direct-coupled  to  their  dynamos ;  the 
maximum  horse-power  being  5,500. 

Part  of  the  electrical  energy  is  supplied  to  the  line 
direct  at  500  volts  by  copper  cables ;  but,  in  order  to 
ensure  an  equal  distribution  of  electrical  energy  along 
the  line,  which  is  necessary  for  a  quick  service  of  trains. 
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their  steady  lighting  and  the  lighting  of  the  stations, 
two  sub-stations,  one  at  London  Bridge  and  the  other 
at  the  Angel,  Islington,  have  been  erected.  These  sub- 
stations are  supplied  from  the  main  generating  station 
at  1,000  volts  electrical  pressure,  and  the  electrical 
current  is  reduced  to  500  volts  before  being  supplied  to 
the  line.  At  each  sub-station,  and  at  the  engine  house, 
large  storage  batteries  are  erected  to  steady  the  load 
on  the  dynamos,  and  to  supply  current  to  the  line  in 
the  event  of  a  temporary  interruption  in  the  engine 
house  supply.  The  station  lighting  and  current  for 
working  the  electric  lifts  are  also  supplied  from  these 
batteries  by  independent  cables,  thus  ensuring  well- 
lighted  stations  and  power  for  working  the  lifts  should 
the  supply  for  working  the  trains  be  temporarily 
affected. 

To  cope  with  the  increasing  traffic  more  powerful 
and  faster  locomotives  have  been  built  to  haul  four- 
coach  trains.  Ten  new  four-coach  trains  have  been 
put  into  service  upon  which  no  expense  has  been 
spared  as  regards  comfort,  easy  riding,  good  lighting, 
etc.  The  older  carriages  are  gradually  being  recon- 
structed on  similar  lines.  The  Company's  rolling  stock 
now  consists  of  52  locomotives  and  140  carriages,  as 
against  14  locomotives  and  30  carriages  in  December, 
1890. 

This  short  description  of  the  railway  would  hardly 
be  complete  without  reference  to  the  lifts,  which  one  is 
likely  to  forget  when  talking  of  a  railway.  In  the  case 
of  tube  railways  they  are,  however,  a  very  important 
factor,  and  unfortunately  an  expensive  one  (and  further, 
one  for  which  the  average  traveller  is  not  likely  to  give 
any  credit).  Altogether  there  are  38  lifts  in  use,  12  of 
which  are  worked  by  hydraulic  pressure  and  26  by 
electrical  energy.  A  fair  idea  of  the  lifting  capacity 
may  be  formed  when  one  realises  the  fact  that  these 
lifts  all  working  at  one  time  are  capable  of  raising  over 
2,000  persons,  or  have  a  total  travel  of  half  a  mile  up 
in  the  air. 

In  these  days  of  foreign  competition  it  may  be  a 
little  reassuring  to  know  that  the  whole  of  the  plant, 
material,  and  labour  in  connection  with  the  building 
and  running  of  the  line  since  the  start  is  British,  and 
that  the  Company  did  not  spend  any  money  abroad  on 
their  undertaking. 


THE   RECORD   RUN   OF  THE  WESTINGHOUSE 
WORLD'S  FAIR  TURBINE. 


RESILIENT  BED  FOR  RAILWAY  TRACK. 


A  memorable  incident  of  the  morning  following  the  close  of  the 
St.  Louis  Exposition  was  the  formal  shut  down  and  inspection  of  the 
630  H. p.  Westinghouse  steam  turbine  generating  unit  in  the  Palace  of 
Machinery,  after  a  continuous  run  of  over  3,962  hours — a  performance 
which  has  had  no  parallel  in  steam  turbine  history.  This  machine 
was  started  on  its  long  run  at  9-20  on  the  morning  of  Monday,  June  20, 
shortly  after  its  installation  at  the  Fair,  and  was  stopped  at  11-32  on 
the  morning  of  Friday,  December  2.  During  the  five  and  a  half 
months  that  the  unit  was  in  operation  it  supplied  current  for  light 
and  power  throughout  the  Westinghouse  exhibits  in  the  Palaces  of 
Machinery,  Electricity,  and  Transportation.  Mr.  Charles  F.  Foster, 
chief  operating  engineer  of  the  Exposition;  Mr.  H.  M.  Holman, 
supervisin  z  engineer  at  the  Government  Exposition  gas  engine  tests ; 
and  a  number  of  Westinghouse  representatives  were  present  when  the 
engine  was  stopped.  It  was  found  to  be  in  perfect  condition,  and 
there  were  no  signs  of  wear,  the  bearings  still  retaining  the  tool  marks 
as  they  had  come  from  the  shops. 

There  have  been  at  least  two  instances  on  record  in  America  in 
which  piston  engines  have  been  run  continuously  for  about  the  same 
length  of  time  as  that  of  the  record  run  of  the  Westinghouse  turbine. 
The  remarkable  feature  of  the  turbine  run,  of  course,  was  the  main- 
tenance under  load  of  a  speed  of  3,600  revolutions  a  minute  for  such  a 
long  period.  From  8-30  o'clock  in  the  morning  to  10-30  o'clock  in  the 
evening,  the  load  carried  throughout  the  Exposition  varied  from  25  per 
cent,  under  load  to  25  per  cent,  over  load.  The  total  number  of  revo- 
lutions was  855,792,000. 


By  E.  Kilburn  Scott,  A.M.I.C.E.,  M.I.E.E. 


There  is  a  feeling  in  some  quarters  that  the  very 
solid  form  of  construction  which  is  characteristic  of 
tramway  construction  in  this  country  is  not  altogether 
desirable,  and  that  troubles  with  rail  joints,  etc.,  might 
partly  disappear  if  the  rails  were  laid  on  a  more 
resilient  base.  All  the  experience  of  railway  working 
is  in  the  direction  of  showing  that  the  road  bed  should 
be  resilient  in  character,  the  many  attempts  which 
have  been  made  to  do  away  with  wooden  sleepers  having 
all  ended  in  failure.  In  the  early  days  of  railway 
working  it  was  thought  that  it  would  be  a  good  thing 
to  support  the  rails  at  the  joint,  but  engineers  soon 
found  out  their  mistake,  and  now  all  railway  tracks 
have  the  bridge  joint. 

Sleepers  are  used  almost  exclusively  in  America,  and 
very  largely  on  the  Continent,  for  tramway  tracks,  and 
it  is  claimed  for  them  that  besides  giving  elasticity 
they  lessen  noise,  keep  the  track  to  gauge,  and  give 
easier  traction.  On  the  Leeds  tramways,  where  almost 
every  method  of  construction  has  been  given  a  trial,  it 
is  interesting  to  note  that  in  some  of  the  more  recent 
work  eight  wooden  cross  sleepers  are  used  under  each 
60  ft.  rail,  those  at  the  joint  being  20  in.  apart,  this 
giving  a  bridge  joint  as  on  a  railway. 

At  Hull  the  rails  are  laid  on  longitudinal  wooden 
stringers  of  creosoted  Memel  fir,  which  are  in  turn  laid 
on  concrete.  The  rails  are  bolted  down  to  the  concrete 
by  bolts  spaced  3  ft.  apart.  Mr.  A.  E.  White,  M.I.C.E., 
city  engineer  of  Hull,  has  given  the  writer  the  cost  of 
the  extra  materials,  taken  out  at  per  lineal  yard  for 
single  track,  as  follows  : 

s.    d. 

Wooden  stringers  251 

flolding-down  bolts o    54 

Holding-down  plates     ..         ..         ..         i.     o    42 

Dogs  o    76 


3  103 


In  addition  to  the  above,  7^  cubic  feet  concrete  and 
excavation  would  cost  another  5s.  per  lineal  yard.  The 
platelayers'  labour  per  lineal  yard,  including  points, 
crossings,  and  all  extras,  is  4s.  2d.,  of  which  about 
15  per  cent,  is  involved  in  the  laying  of  wood 
stringers. 

In  laying  the  permanent  way  at  Hull  the  procedure 
is  first  to  place  the  rails  in  position,  the  stringers  are 
then  clamped  and  dogged  up  to  them,  and  the  holding- 
down  bolts  and  plates  placed  in  position.  After  the 
rails  have  been  lined  up  the  concrete  is  put  in  and 
packed  under  the  stringers,  and  when  it  is  sufficiently 
set  the  holding-down  bolts  are  gone  over  and  tightened 
up  where  necessary.  The  system  has  proved  most 
successful.  There  have  been  no  renewals  of  the  hard- 
wood paving  blocks  on  account  of  wear  and  tear,  and 
no  blocks  have  been  loosened  by  movement  of  the 
rails.  The  repairs  of  an  ordinary  character  to  per- 
manent way  and  paving  are  practically  nil.  It  may  be 
mentioned  that  this  method  of  laying  on  longitudinal 
wooden  sleepers  is  really  a  very  old  construction,  as  it 
was  used  for  the  original  channel  rails  employed  at 
Leeds,  Burnley,  etc.  In  these  cases  it  was  found  that 
embedding  the  sleepers  in  the  ground  prevented  dete- 
rioration. The  lasting  qualities  of  wood  when  laid 
underground  have  been  well  shown  recently  in  the 
sleepers  of  the  old  tramway  track  near  the  Elephant 
and  Castle,  South  London.  Some  of  these  sleepers 
had  been  down  over  twenty  years,  and  yet  are  in  per- 
fect condition. 
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LUXURIOUS  CARS  FOR  THE  RHODESIA 

RAILWAYS. 


The  accompanying  illustrations  give  some  idea  of  the 
splendid  fittings  and  furnishings  of  new  type  of  saloon 
cars  which  have  just  been  built  by  the  Electric  Railway 
and  Tramway  Carriage  Works,  Limited,  Preston.  One 
of  these  carriages  is  a  saloon  intended  for  the  use  of 
private  parties  travelling  in  Rhodesia.  The  general 
arrangement  has  been  worked  out  on  the  most  approved 
principles,  under  the  supervision  of  Sir  Douglas  Fox 
and  Sir  Charles  Metcalfe,  Bart.,  engineers.  Every 
detail  has  been  considered,  and  nothing  is  lacking  to 
make  travelling  as  comfortable  as  possible.  The  car- 
riage is  divided  into  ten  compartments,  with  a  corrider 
running  the  whole  length,  and  a  balcony  at  one  end  and 
a  platform  and  refrigerator  at  the  other. 

The  following  are  the  general  dimensions : 

ft.  in. 

length  over  corner  pillars            . .         . .         . .         . .  52  lo 

Length  over  headstocks     . .          . .         . .          . .         . .  60    o 

Centre  of  bogies      . .         . .         . .         . .         . .          •  •  45     3 

Wheel-base . .          61 

Extreme  width  over  body  . .          . .          8     8 

Gauge            . .         . .          36 

The  balcony  is  provided  wath  a  lath  seat,  having  a 
locker  below.  Storm  curtains  are  fitted  so  as  completely 
to  enclose  the  balcony  in  case  of  wet  or  hot  weather. 


shutter  type  which  slides  up  into  the  roof.  The  couch 
and  stools  are  upholstered  in  sealing-wax-red  morocco 
leather.  The  room  is  also  provided  with  flap  tables, 
bevel  mirrors,  brush  and  comb  rack,  etc.  The  floor  is 
furnished  with  thick  linoleum  and  a  loose  rug  at  foot  of 
lower  berth. 

There  is  also  a  single  bedroom  which  in  finish  and 
design  is  a  facsimile  of  the  double  bedroom.  In  addition 
there  is  provided  a  folding  wash  basin,  towel  rail,  hat 
and  coat  hooks,  etc. 

The  bath-room  is  enamelled  dead  white  throughout, 
the  sides  up  to  the  garnish  rail  being  lined  with  zinc, 
and  above  this  with  millboard.  The  floor  is  covered 
with  lead,  with  a  teak  greating  over  it.  The  fittings 
consist  of  an  enamelled  iron  bath  for  hot  and  cold 
water,  folding  wash  basin,  towel  rack,  cork  mat,  pasteur 
filter,  brush  and  comb  racks,  etc. 

The  lavatories  are  also  enamelled  dead  white,  the 
sides  are  lined  as  in  the  case  of  the  bath-room.  The 
floor  is  also  similar  to  that  of  the  bath-room.  The 
fittings  consist  of  w.c.  and  folding  wash  basin,  towel 
rail,  brush  and  comb  rack,  etc. 

The  luggage  compartment  is  finished  in  light  oak 
and  millboard  panels  above  the  garnish  rail  and  below 
alternate  teak  and  fumigated  oak.  Shelves  for  parcels 
are  provided,  and  the  finish  of  the  floor  is  of  thick 
linoleum. 

The  servants'  bedroom  contains  two  sleeping  berths. 


Exterior  View  of  Saloon  Car. 


The  living  room  is  of  a  fine  design,  the  lower  portion 
below  the  garnish  rail  being  furnished  in  fumigated  oak, 
and  the  upper  portion  in  light  oak  with  carved  pilasters, 
giving  support  to  the  roof.  The  ceiling  is  of  millboard 
enamelled  cream  and  tastefully  decorated.  The  couch 
and  revolving  arm-chairs  are  upholstered  in  sealing- 
wax-red  morocco  leather.  This  compartment  is  furnished 
with  a  sliding  table,  divided  into  three  pieces,  the  two 
end  pieces  sliding  under  the  centre  portion.  Flap 
tables,  basket  racks,  electric  fan,  hat  and  coat  hooks 
and  mirrors  are  also  fitted.  The  floor  is  covered  with 
thick  linoleum  and  loose  rug. 

The  bedrooms  are  finished  in  light  oak,  with  mill- 
board panel  and  roof  enamelled  cream.  Below  the 
garnish  rail,  teak  and  fumigated  oak  alternate.  In  the 
double  bedroom  the  couch  is  of  ample  proportions,  and 
will  allow  of  being  converted  into  a  bed.  The  backs 
are  well  padded,  and  of  sufficient  height  to  give  great 
comfort  when  used  as  a  seat.  The  upper  berth  is 
provided  with  hammock  springs,  hinged  and  fitted  with 
spring  catches  so  as  to  admit  of  it  being  made  parallel 
with  the  end  walls  when  not  in  use.  This  compart- 
ment, when  necessary,  can  be  converted  into  a  single 
bedroom   by    means   of  a   partition   of    the   revolving 


The  upper  one,  which  is  covered  with  canvas  and 
fitted  with  hammock  springs,  is  designed  to  lift  up, 
while  the  lower,  which  is  covered  with  ratan,  is 
arranged  to  pull  out.  The  finish  of  the  room  is  of 
light  oak  and  millboard  panels  above,  and  teak  and 
fumed  oak  panels  below. 

The  kitchen  is  enamelled  white  and  is  provided  wath 
an  open  and  closed  coal  stove  of  latest  design,  having 
two  ovens,  water  boiler,  plate  racks,  etc.  The  tables 
are  all  covered  with  zinc.  The  sink  is  lined  copper  and 
provided  with  hot  and  cold  water  taps,  coal  bunker, 
plate  and  pan  racks.  There  are  a  glass  and  china 
cupboard,  shelves  and  a  flap  table.  Hooks  for  a 
hammock  for  the  cook  are  also  provided,  and  there  is  a 
6-hole  bell  indicator  to  the  various  compartments. 
The  floor  is  covered  with  lead. 

The  platform  is  arranged  for  a  refrigerator  on  the 
most  approved  principle,  being  lined  throughout  with 
zinc  with  air  space,  ice  chests,  shelves  and  hooks,  etc. 
A  Baker  heater  is  placed  on  a  corner  of  the  platform 
for  heating  every  compartment  in  the  carriage  by  means 
of  steam. 

Linoleum  is  laid  on  the  floor  throughout  the  corridor 
and  compartments.     The  lights  in  the  monitor  roof  are 
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of  ornamental  glass  and  hinged  for  ventilation.  The 
entrance  to  the  carriage  is  effected  by  two  side  doors 
on  the  balcony,  and  two  doors  in  the  luggage  compart- 
ment. A  gangway  plate  in  conjunction  with  a  collap- 
sible gate  is  provided  for  each  end  so  as  to  form  a 
connection  between  carriages  in  a  train.  Each  com- 
partment is  fitted  up  with  Stone's  system  of  electric 
lighting ;  oil  lamps,  in  addition,  are  also  provided,  as 
well  as  electric  bell  gear  connected  to  the  kitchen. 
The    framing   and   exterior    woodwork    is    of    teak. 


of  96  gallons  is  secured  to  the  underframe,  having  a 
pump  connection  to  tanks  in  the  roof  over  the  kitchen 
lavatory  and  bathroom,  giving  a  total  capacity  of  361 
gallons. 

The  underframe  is  composed  of  channel  steel  and  is 
mounted  on  two  four-wheel  bogies  of  the  latest  South 
African  type.  The  draw  and  buffing  gear  is  of  the 
central  radiating  type.  The  brake  gear  is  of  the 
standard  vacuum  type  with  a  controlling  valve  on  the 
balcony. 


Specimen  Views  of  Interiors  of  Saloon  Car— Rhodesia  Railway. 


varnished  in  natural  grain.  Each  window  opening  is 
provided  with  three  independent  frames,  a  louvre  frame, 
glass  frame,  and  gauze  dust-proof  frame.  The  glass 
frame  is  provided  with  spring  balancers.  This  arrange- 
ment of  window  frames  is  an  innovation,  and  one  which 
will  be  greatly  appreciated  in  South  Africa  owing  to 
the  prevalent  dust-storms.  A  cold  storage  locker, 
lined  with  zinc,  is  fitted  on  one  side  of  the  underframe, 
and  a  refrigerator  with  a  trap  door  opening  into  the 
corridor  on  the  other.     A  water  tank  having  a  capacity 


The  other  type  of  carriage  is  a  saloon  intended  for 
the  use  of  the  Administrator  of  Rhodesia,  Sir  W. 
H.  Milton,  K.C.M.G.,  in  his  journeyings  throughout 
the  country.  The  length  over  the  corner  pillars  is 
46  ft.  6  in.,  and  the  length  over  platforms,  54  ft.  4  in., 
and  the  distance  between  bogie  centres,  39  ft.  7  in. 
The  other  dimensions  are  the  same  as  those  of  the  car 
previously  described.  The  carriage  is  divided  into  six 
compartments,  and  many  of  the  arrangements  are  the 
same  as  in   the  previous  case.     In   the  living  room, 
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however,  the  woodwork  is  of  fumed  Spanish  mahogany  in 
the  lower  part,  with  pale  mahogany  above.  At  one  end 
is  a  handsomely  carved  sideboard.  There  is  one  instead 
of  two  bedrooms.  The  back  of  the  couch  is  hinged,  so 
that  it  can  be  lifted  up  to  form  an  upper  berth.  The 
upholstery  is  in  dark  blue  morocco.  A  wardrobe  and 
a  writing  desk  are  provided  in  addition  to  the  fittings 
mentioned  in  the  previous  case.  A  secretary's  room 
adjoins.  The  general  finish  is  in  light  and  dark  fumed 
oak,  and  two  berths  are  fitted.  There  is  ample  writing 
desk  accommodation.  The  special  feature  of  the  lava- 
tory is  what  is  called  a  needle  shower  bath,  which  it 
appears  is  much  appreciated  in  South  Africa.  The 
luggage  room  also  serves  as  the  servants'  bedroom,  and 
is  fitted  with  two  berths.  The  fittings  in  the  kitchen 
and  on  the  platform  are  similar  to  those  previously 
described,  and  the  general  features  of  the  car  are 
covered  by  what  has  been  said  of  those  of  the  other 
saloon. 


A   USEFUL    ATTACHMENT   FOR   DRAWING 
CABLES. 


REAR  LIGHTS  ON  VEHICLES. 


A  novel  method  of  drawing  cables  at  Sheffield  is 
brought  to  our  notice  by  Mr.  Rowland  Hibbins  of  the 
Corporation  Electric  Supply  Department.  The  pho- 
tograph depicts  a  feeder  cable  being  drawn  with  a 
Felten  and  Guilleaume  cable  grip  attached  to  a  power- 
ful traction  engine.  Most  engineers  will  at  once 
appreciate  the  enormous  strain  upon  the  grip,  which 
holds  on  with  such  tenacity  that  either  the  rope  or  the 


cable  will  have  to  give  way  before  a  failure  in  drawing 
can  occur,  as  on  account  of  the  construction  of  the 
grip,  the  greater  the  pull,  the  more  securely  it  holds. 

Mr.  Hibbins  hopes  by  giving  publicity  tp  the  great 
utility  of  the  grip  that  other  engineers  of  Corporations 


and  supply  companies  may  share  with  him  in  the 
benefit  he  has  derived  from  its  use,  and  although  he 
has  put  the  grips  to  the  severest  strains  they  have 
given  satisfaction,  and  come  out  of  the  ordeal  with 
great  credit  to  the  manufacturers,  Messrs.  W.  F. 
Dennis  and  Company,  49,  Queen  Victoria  Street,  E.C. 


We  have  received  a  copy  of  a  letter  which  Mr.  H. 
England,  general  manager  of  the  Wakefield  and  Dis- 
trict Light  Railways  Company,  and  president  of  the 
Association  of  Tramway  and  Light  Railway  Officials, 
has  addressed  to  all  the  tramway  and  light  railway 
managers  in  the  country,  respecting  the  necessity  for 
an  enactment  to  compel  all  vehicles  to  carry  rear  lights 
before  sunrise  and  after  sunset.  Mr.  England  considers 
it  absolutely  necessary  to  the  safety  of  the  public  and 
to  enable  tramway  and  light  railway  managers  to  con- 
duct their  business  in  a  proper  manner,  that  this  should 
be  made  compulsory  —  a  proposal  which  tramway 
officials  will,  we  are  sure,  heartily  support. 

Mr.  England  remarks  that  several  collisions  have 
recently  occurred  which  w^ere  entirely  due  to  the  fact 
that  ordinary  vehicles  using  the  road  do  not  display 
rear  lights.  **  I  know  the  same  trouble,''  he  writes, 
**is  experienced  on  other  tramway  and  light  railway 
systems,  and  I  feel  so  strongly  that  some  steps  should 
be  taken  to  bring  about  an  alteration  in  the  present 
law,  so  that  all  vehicles  may  be  compelled  to  carry  rear 
lights,  that  I  ventured  to  write  and  ask  whether  you 
have  had  any  accidents  due  to  this  cause,  and  whether 
you  would  be  willing  to  take  part  in  a  movement  to 
attempt  to  bring  about  an  alteration  in  the  law  governing 
this  matter.  I  believe  the  various  county  boroughs 
and  the  county  authorities  have  power  to  make  bye-laws 
by  which  all  vehicles  within  the  areas  they  control 
would  be  compelled  to  display  rear  lights  after  sunset, 
but,  as  a  matter  of  fact,  in  the  places  where  such  a 
bye-law  is  most  necessary  it  is  not  in  force.  This 
question  should  not  be  left  to  the  discretion  of  the  local 
authorities,  because  by  so  doing,  a  bye-law  may  be  made 
and  enforced  by  one  local  authority,  whilst  in  a  far 
more  dangerous  neighbourhood,  with  badly  lighted 
streets,  no  action  will  be  taken.  As  tramways  are  now 
being  carried  further  into  the  suburbs  and  along  country 
roads,  the  need  for  an  enactment  by  which  the  men  in 
charge  of  vehicles  may  be  forced  to  safeguard  themselves 
and  other  persons  using  the  roads  against  accidents,  is 
becoming  more  seriously  felt.  It  seems  absurd  that 
tramcars  and  motor-cars — by  far  the  fastest  vehicles  on 
the  roads — should  be  required  to  display  rear  lights, 
and  the  crawling  wagon,  with  the  driver  often  asleep 
or  tipsy,  should  be  exempt.  Tramcars  are  so  brilliantly 
lighted  that  he  would  indeed  be  a  blind  man  who  ran 
into  one  from  behind,  and  motor-cars  are  so  fast 
that  it  would  be  impossible  for  other  road  vehicles  to 
overtake  them.  Still  both  tramcars  and  motor-cars 
must  carry  rear  lights.  The  Board  of  Trade  has  very 
properly  given  permission  for  higher  speeds  to  be  run 
on  most  of  the  tramways  in  this  country,  and  although 
it  is  possible  to  safely  speed  up  the  cars  during  daylight, 
as  soon  as  darkness  descends  it  is  courting  disaster  to 
run  to  the  same  schedule,  owing  to  the  fact  that  a  wagon 
may  suddenly  loom  out  of  the  darkness  ahead,  and 
before  the  motorman  has  time  to  stop  his  car  the 
collision  occurs.  The  public  cry  for  quick  transit,  and 
unless  we,  as  tramway  officials,  are  prepared  to  give 
them  what  they  want,  the  financial  aspect  of  our 
undertakings  must  suffer.  The  request  that  all  vehicles 
should  be  compelled  to  display  rear  lights  is  not  an 
unreasonable  one,  and  I  hope  I  shall  succeed  in  obtaining 
your  support  and  assistance  in  this  matter.'' 

Tramway  and  light  railway  managers  are  requested 
to  fill  in  a  form  which  accompanies  this  letter  asking  : 
(i)  Whether  their  tramways  are  laid  in  a  borough  or 
county,  or  both  :  (2)  whether  they  have  had  collisions 
attributable  to  the  absence  of  rear  lights  on  vehicles; 
(3)  whether  they  think  it  desirable  that  all  vehicles 
should  carry  rear  lights ;  (4)  whether  they  are  willing 
to  assist  in  bringing  this  question  before  the  Government. 
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PEEBLES  (TYPE   S)  TRAMWAY  MOTORS 
AND  CONTROLLERS. 


The  Peebles  (type  S)  tramway  motor,  manufactured 
by  Messrs.  Bruce  Peebles,  and  Company,  Edinburgh, 
is  a  good  example  of  the  more  powerful  class  of  motor 
used  on  British  tramway  systems,  being  adapted  for 


Fig.  1. 
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-Performance  Curves  of  Bruce-Peebles  Motor. 


use  either  with  medium-weight  cars  making  fast 
schedules  over  hilly  routes,  or  for  heavy  cars  on  easier 
systems.  It  will  be  seen  from  the  curves  (Fig.  i)  that, 
on  a  one  hour's  rating,  tested  stationary  and  totally 
enclosed,  the  output  of  the  motor  is  35  h.p.  measured 
at  the  car  axle,  the  efficiency  with  gears  at  this  load 
being  about  85  per  cent.  Of  course,  the  rating  of  the 
tramway  motor  by  horse-power  in  this  manner  does 
not  give  complete  information  with  regard  to  its  ser- 
vice capacity,  as  the  loads  are  continually  fluctuating 
through  such  wide  limits,  but  an  examination  of  the 


inspection  over  the  pits  in  the  car  shed.  It  is,  further, 
a  simple  matter  to  remove  the  lower  half-field,  and  also 
the  armature  in  its  bearings  if  required. 

Each  of  the  motor  bearing  journals  is  provided  with 
two  lubricant  boxes  fitted  with  spring  lids  and  gaskets, 
and  thus  either  oil  or  grease  can  be  used,  or  both.  The 
motor  bearings  are  of  gun  metal,  each  7^  in.  in  length 
by  3f  in.  in  diameter,  the  maximum  diameter  of  the 
motor  shaft  being  4^  in.  The  axle  bearings  are 
babbited,  and  are  4  in.  by  7^^  in.  in  standard  motors, 
but  the  axle  boxes  are  so  arranged  that  a  different  size 
of  shaft  can  readily  be  taken. 

The  motor  bearings  are  made  of  gun  metal  on  account 
of  the  desirability  of  avoiding  wear  in  these  bearings,  so 


Motor  with  Case  Open. 

as  to  prevent  any  liability  of  the  armature  touching  the 
fields.  The  bearing  surface  is  very  long  and  the  lubri- 
cation has  been  skilfully  arranged  ;  carefully  designed 
oil-thrower  rings  on  the  shaft  within  the  bearings 
prevent  any  possibility  of  oil  getting  on  to  the  armature 
of  the  motor  and  injuring  the  insulation. 

The  leads  are  as  usual  brought  out  independently 
through  insulating  bushings  from  the  lower  halves  of 
the  field,  in  order  to  avoid  trouble  when  opening  up 
the  motor. 


view  of  Motor  Case. 

curves  shows  excellent  characteristics  in  the  motor. 
The  efficiency,  which  reaches  85*5  per  cent,  as  a 
maximum  is  maintained  very  high  over  an  unusually 
long  range. 

In  external  form,  and  in  the  arrangements  for  sus- 
pension, etc.,  the  Peebles  motor  is  in  conformity  with 
the  best  modern  practice,  such  as  has  now  been  prac- 
tically standardised.  The  frame  is  of  cast  dynamo 
steel  of  the  best  quality,  of  roughly  octagonal  form, 
divided  horizontally,  the  upper  half  of  the  frame  carry- 
ing the  journals  both  for  the  motor  bearings  and  the 
car  axle  bearings.  Large  doors  both  in  the  upper  and 
lower  half  provide  access  to  the  commutator  and  brush 
gear.  By  loosening  one  or  two  bolts  the  lower  half  of 
the  field  frame  may  be  swung  away  from  the  upper 
half,  and  the  motor  is  thus  completel}'  opened  out  for 


Motor  Armature. 

The  motor  has  inwardly  projecting  solid  poles  fitted 
with  long  extended  pole  shoes  of  a  form  which  absolutely 
prevents  sparking,  except  at  the  very  heaviest  overloads. 
The  field  coils  are  of  copper  of  ample  section,  carefully 
wound,  taped  and  varnished,  baked  several  times  and 
insulated  from  the  frame  with  presspahn  and  mica. 
The  weight  is  kept  off  the  pole  tips  by  the  use  of 
substantial  cast-iron  clamps.  It  will  be  noticed  that 
laminated  poles  are  not  used.  Messrs.  Bruce  Peebles 
and  Company  have  never  believed  in  the  lamination 
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of  field  circuits  for  continuous  current  machines, 
regarding  this  practice  as  a  survival  from  the  days  when 
continuous  current  armatures  were  made  with  a  small 
number  of  teeth,  and  large  slots,  and  when  in  conse- 
quence the  eddy  cur- 
rents caused  in  a 
solid  pole  face  were 
quite  considerable. 
With,  however,  such 
armatures  as  are  used 
with  the  Peebles 
motor,  having  a  very 
large  number  of  slots, 
these  eddy  currents 
are  reduced  to  a  neg- 
ligible figure.  From 
a  commercial  point 
of  view  the  use  of 
solid  poles  has  the 
advantage  of  making 
a  somewhat  more 
liberal  design  of  the 
other  portions  of  the 
motor  possible  and 
thus  improving  the 
output,  commutation, 
and  efficiency  of  the 
motor.  The  arma- 
ture has  49  slots,  and 
there  are  147  seg- 
ments in  the  commu- 
tator. The  commu- 
tator is  of  ample 
depth,  and  allows 
about  5  i"-  reduction 
in  diameter ;  owing 
to  the  special  form  of  pole  pieces  which  is  adopted  with 
the  solid  poles,  the  sparking  is  reduced  to  a  minimum, 
which  greatly  prolongs  the  life  of  the  commutator 

The  armature  core  plates  are  clamped  between  end 
plates  of  the  form  usual  in  traction  motors,  and  the 


Controller,  Open. 


Controller  Cover. 


Fig.  2.— Diagram  of  Controller  Connections. 

windings  are  held  in  place  by  four  bands,  insulated 
from  the  core  and  windings  by  mica.  Additional  bands 
over  the  ends  of  the  conductors,  both  at  the  commuta- 
tor and  at  the  other  end  of  the  armature,  prevent 
spreading  of  the  coils  should  the  armature  attain  an 
undue  speed.     The  armature  has  further  been  designed 


with  very  small  fly-wheel  action,  thus  reducing  the 
amount  of  energy  dissipated  at  every  stop,  and  reducing 
the  amount  again  stored  up  in  the  armature  at  starting. 

The  brushes,  which  are  of  carbon,  slide  off  machined 
surfaces  in  substantial  box  type  brush  holders,  and  are 
pressed  down  on  the  commutator  by  suitable  triggers. 
The  brushes  are  very  easily  removed,  the  type  of  brush 
holder  being  the  simplest  possible. 

The  weight  of  the  motor  complete,  together  with 
bearings,  brasses,  and  pinion  gear  and  gear  case  is 
approximately  one  ton.  Any  type  of  suspension  can  be 
arranged  for  if  required ;  as  a  general  rule,  however,  the 
**  nose  "  type  of  suspension  is  found  most  satisfactory. 

The  controller  used  is  of  the  magnetic  blow-out  type, 
and  has  in  all  three  drums,  namely,  a  main  drum,  at 
which  the  breaking  of  the  circuit  in  service  always  takes 
place ;  a  reversing  drum ;  and  a  further  small  drum 
actuated  by  a  rack  from  the  main  drum,  the  position  of 
the  contacts  on  which  determine  whether  the  motors 
are  connected  for  braking  or  running.  The  controller 
has  five  series  and  four  parallel  running  positions, 
besides  four  positions  intermediate  between  the  first 
parallel  and  the  last  series  notch,  and  there  are  also 
seven  braking  positions  for  use  with  ordinary  service 
rheostatic  braking,  or  with  an  electro-magnetic  brake. 

The  diagram  of  connections  (Fig.  2)  will  clearly 
indicate  the  connections  of  the  controller,  which  can 
readily  be  traced  out,  remembering  the  fact  that  all 
contacts,  fingers  and  leads  having  the  same  symbol 
are  permanently  connected  in  the  controller.  A  large 
blow-out  coil  is  fitted  to  reduce  sparking  at  the  contacts, 
and  a  number  of  breaks  in  series  are  arranged  for  when 
a  heavy  current  has  to  be  broken  ;  for  instance,  in 
turning*from  the  first  series  notch  to  the  **off'*  position, 
the  current  is  broken  at  six  points  in  series  under  the 
influence  of  the  magnetic  blow-out.  Provision  is  made 
for  cutting  out  either  motor  should  it  be  injured,  and 
with  one  motor  cut  out  it  is  impossible  to  move  the 
main  handle  of  the  controller  beyond  the  last  series 
position  with  no  resistance  in  circuit. 

TRAMWAY  OBSTRUCTION. 


Cases  occur  with  irritating  frequency  in  which  tramway  companies 
have  been  compelled  to  take  action  against  tradesmen  who  permit  their 
vans  to  load  and  unload  while  standing  on  the  tramways  and  refusing 
to  move  them  until  their  business  has  been  completed.  A  case  of  ihis 
description  came  before  the  Worcester  Police  Court  recently,  in  which 
a  local  grocer  was  summoned  at  the  instance  of  the  Worcester  Electric 
Traction  Company,  Limited.  The  defendant  appears  to  have  acted 
with  peculiar  obstinacy.  When  remonstrated  with,  he  not  only  refused 
to  move  his  van  in  order  to  allow  a  car  to  pass,  but  when  the  horse 
(apparently  more  amenable  to  reason  than  its  master)  moved  across  the 
street  of  its  own  accord,  he  had  ihe  temerity  to  turn  it  back  again  in 
front  of  the  tramcar,  thus  aggravating  his  ofience.  Altogeiher  the  car 
was  delayed  some  five  or  six  minutes.  To  illustrate  the  law  as  to  the 
relative  rights  of  a  tramcir  and  a  tradesman,  a  judgment  by  the  Master 
of  the  Rolls  in  a  Brighton  case  was  read.  The  Master  said,  "The 
primary  object  of  the  street  is  for  the  free  passage  of  the  public,  and  any- 
thing that  may  impede  that  free  passage  is  a  nuisance.  If  a  business  man 
requires  for  the  purpose  of  loading  and  unloading  so  manj  more  carriages 
than  can  be  accommodated  upon  his  premises,  he  must  enlarge  his 
premises  or  remove  his  business  to  some  more  convenient  spot.  The 
private  right  to  carry  on  business  must  yield  to  the  public  user  of  the 
highway."  The  defendant  claimed  that  he  had  a  right  to  keep  his  cart 
there  as  long  as  it  was  necessary  for  his  business,  but  the  Bench  found 
he  had  obstructed  the  highway  and  imposed  a  fine  of  los.  and  i8s.  6d. 
costs.  The  tramway  company  originally  sought  to  obtain  convictions 
both  under  the  Highways  Act  of  1835  and  the  Light  Railways  Act  of 
1896,  but  as  the  Bench  convicted  the  defendant  for  obstructing  the 
highway,  they  withdrew  the  latter  charge,  pointing  out  that  it  was  an 
indictable  offence  needing  to  be  sent  to  the  Quarter  Sessions ;  the  com- 
pany, however,  merely  wished  to  make  it  known  what  were  the  rights 
of  tramway  companies  and  of  citizens. 


Newcastle  Tramway  Management. — A  large  number  of  applica- 
tions for  the  position  of  manager  of  the  Newcastle  Corporation 
Tramways  have  been  received,  and  a  sub-committee  has  been 
appoint«i  to  consider  them. 
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ANALYSES  OF  TRAMWAY   REPORTS. 


ABERDEEN  CORPORATION  TRAMWAYS. 


YEAR    ENDING   MAY   31,    1904- 


Electric  traction  inaugurated,  December,  1899. 


Borrowing  powers . . 

Loans  outstanding 

Sinking  Fund 

Depreciation,  Renewal,  and  Reserve  Funds 


301,176 

7,662 

24.378 


CAPITAL    KXPENDITURE. 


Permanent  way 

Electrical  equipment  of  line 
Ground  and  buildings     . . 

Cars  

Sundry  plant 

Ofl&ce  furniture 

Preliminary  and  Parliamentary  expenses 

Total         


i  s- 

191,792  II 

55,805  16 

26,216  12 

46.507  14 

3.296  18 

148  5 

7.017  5 


••| 


£330,786    4    0 


Capital  expenditure  per  mile  of  single  track,  £12,972. 

RKVCNUC    ACCOUNT. 

INCOME. 


I          /  s.  d. 

Traffic 63,246  2  8 

Advertisements 552  o  o 

Rents 259  5  o 

Miscellaneous     . .         . .         . .         . .         . .               14  2  i 


Av.  per 

Car  Mile 

d. 

iioo 

•09 

•045 
•003 


£64,071    9    9|    11  14 


Cost  of  104.243  units  at! 

1-85^.  per  unit  .., 

Cost  of  1,421.465  units  at! 

i-65d.  per  unit 


EXPEN  DITURE. 
Power  Expenses. 

I 
803  10  10  j 

9,772  11     6 


I^ess  rebate  from  last  year 


10,576    2     4 
949  12  10 


— '     9,626     9     6 


d. 


V675 


Traffic  Expenses. 


Superintendent's  salaryl 
and  inspectors'   wages 

Wages  of  motormen,  con- 
ductors, etc 

Uniforms 1 

Cleaning  and  oiling  cars 

Cleaning,  salting.  and| 
sanding  track  . . 

Tickets 

Licenses   . . 

Fuel,  light,  and  water  for 
depots   . . 

Provender  for  depot 
horses      . 


886 

12,078 

811 

1,900 

322 

268 

81 


3     4 


390     I     2 


72  II     7 


•154 

I  2098 
i  -150 
'      330 

I  '057 
I  047 
\     014 

I      067 


16,810  II     7 


2-929 


General  Expenses. 


Salaries  &  oflftce  expenses 

Contribution  to  Feu  Fund 

Rates  and  taxes  . . 

Rents 

Feu  duties 

Printing  and    stationery 

Mileage  rate  to  municipal 

department 
Fire  insurance     . . 
Accident"  insurance 
Travelling  expenses 
Miscellaneous 


641  15 

5 

100    0 

0 

1,176  16 

6 

374     0 
126  II 

I 

7 

265  16 

3 

177    5 

8 

71     3 
600  13 

9 
10 

149     0 
256  15 

0 
6 

3.939  18  7 


•112 
on 
205 
065 
022 
046 

031 
012 
•105 
026 
•045 


•680 


Permanent  way  . . 
Electrical  equipment 
Buildings . . 
Cars 
Sundry  plant 


Total 


Rep -sirs. 

2.332     4     9 
914  15  II 

147  17     7 

3.193     5     5 

89  10    o 


■406 

•159 

•026 

556 

0.5 

6.677 

13 

8 

37,054  13 

4 

27.016 

16 

5 

64,071 

9 

9 

Balance  carried  to  Net  Revenue  Account    27,016  16 


NET    REVKNUK    ACCOUNT. 

!  /       s     d. 
Balance  from  Revenue  Account          . .  1 
Deduct—                                                     i 

Interest          ..         ..         ..         ..  9,499  13  n 

Sinking  Fund            |  2.396    8  10 

Preliminary     and     Parliamentary, 

expenses |  889    7    6 

Depreciation  and  renewal  . .         ..!  14,231     6    2 


TRAFFIC   STATISTICS. 

Population  served  

Length  of  line  operated  (single)  

Passengers  carried 

Car  mileage 

Passengers  carried  per  car  mile 

Average  fare  per  passenger      . .  

Operating  expenses  per  passenger , 

Percentage  01  operating  expenses  to  total  receipts 

Board  of  Trade  units 

Cost  per  Board  of  Trade  unit  

Board  of  Trade  units  per  car  mile     . . 


1-162 

6-446 

4694 

11*14 


£.     s.  d. 

27,016    16      5 


27,016    16      5 


157,000 

25|m.ls. 
15.538.167 

1.379.273 

1126 

•98d. 

•57d. 

5775 

1.525.708 

i-66d. 

iild. 


BOURNEMOUTH  CORPORATION  TRAMWAYS. 


YEAR  ENDING  MARCH  31,  1904. 


Electric  traction  inaugurated,  July,   1902.. 


Borrowing  powers 
Loans  outstanding 
Sinking  Fund 
Depreciation.  Renewal, 

and  Reserve  Funds  . . 

•• 

£ 
274,769 
291,921 

8.057 

CAPITAL    EXPENDITURE. 

Capital  expenditure         

Capital  expenditure  per  mile  of  single  track  owned 
REVENUE    ACCOUNT. 
INCOME. 

£ 
261.618 

£x4,375- 

Traffic  revenue  . . 
Other  revenue    . . 

1 

1       £      s. 

1    52.445    4 

'        953  10 

1 

d.  1 

3  , 

0  1 

Av.  per 

Car  Mile 

d. 

1231 

21 

£53,398  14 

3  1 

1254 

EXPENDITURE. 
Power  Expenses. 

Cost  of  power   for  all   purposes,  less     , 
receipts  from  street  lighting     ..         ..      6.319 

Traffic  Expenses. 

s.   d. 

1 

d. 

~d. 
,149 

Salaries  and  wages 
Car  oiling  and  cleaning 
Sanding  track 
Fuel,  light,  and  water   . 
Ticket  check 

Uniforms 

Car  licenses 

i      s.  d. 

.,    10,376  12     6 

1.683     7  " 

220  17     I 

294     4     7 

395  19     7 

328     6     7 

35     I     3 

1 
9     6  U 

244 
•39 
•05 
•07 

09 
•08 
•01 

! 

-!  3-13 

*J.jJ4 

14 
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General  Expenses. 


Manager's  disbursements 

and  compensation 
Rent,  rates,  and  taxes    . . 
Printing  and  stationery . . ' 
Insurance..  ..         ..I 

Miscellaneous 


734  12  8 

1,079  13  8 

248  10  9 

76  9  7 

67  4  o 


17 
■25 
•06 
02 
02 


2,206  10     8 


•62 


Repairs. 


Overhead  system 
Conduit  system  . . 
General     . . 


Total 
Balance  to  Net  Revenue  Account 


1 .500 

8 

0 

..    2,174 

9 

10 

•  •     3.742 

II 

I 

35 
51 
•88 


7.417     8  II 

29,277  18    2 
24.120  16    I 


Balance  from  Revenue  Account 
Deduct— 

Interest 

Sinking  Fund 


;f53.398  14     3 
NKT    RKVCNUC    ACCOUNT. 

£      s.    d.  I 


I   V74 

6-88 

566 

12*54 


24,120  16     I 


9.051     I     9 
7.335  12  II 


TRAFFIC    STATISTICS. 


Population  served 

Length  of  line  operated  (single) 

Passengers  carried 

Car  mileage 

Passengers  carried  per  car  mile 

Average  fare  per  passenger 

Operating  expenses  per  passenger    . . 
Percentage  of  operating  expenses  to  total  receipts 
Board  of  Trade  units  (traction) 
Cost  per  Board  of  Trade  unit 
Board  of  Trade  units  per  car  mile  . . 


BRIGHTON  CORPORATION  TRAMWAYS. 


YEAR  TO  MARCH  31,  1904. 


Electric  traction  inaugurated.  November,  1901. 


Borrowing  powers 
Loans  outstanding . 
Sinking  Funds 
Reserve  Fund 


£ 

276,170 

212.137 

5.804 

1.083 


CAPITAL    CXPCNDITURK. 


Land 

Brewery  property  . . 
Car  sheds  '    . . 

Permanent  way 
Widening  streets    . . 
Electrical  equipment  of  line 

Cars 

Machinery  and  plant 
General  exp>enses    . . 
Parliamentary  expenses    . . 
Miscellaneous 


Total 


£     s. 

3.863  18 

25,819  16 

26.036  14 

127,173  17 

382  19 

17.430  4 

27.365 

5.043 

2.443 

5.400 

1. 851 


Superintendence  &  wages 
Miscellaneous 


16,386  14     8 

£7,734    1    6 


60,000 
18  ms.  i6chs 

9.363.985 

1.022,164 

916 

I  34d. 

75d. 

5482 

1.412.723 

138 


s.  d. 
o  o 
5     I 

O    II 

13     2 


9 

2 

4 

5 

5 

II 

3 
9 
o 
o 


Traffic  Expenses. 

£     s.  d. 

14.489  II     9 
2.333  'o     6 


( 

Salaries  and  wages 
Rates  and  taxes  . . 
Printing  and  stationery. . 
Insurances 
Law  charges 
Parliamentary    expenses 
Miscellaneous 

General  Ezpen 

1. 871     I     5 
223  13     4 
394  10  10 
672     0     9 

74     I     3 
108     8     7 

4«8     5     7 

Permanent  way  . . 
Electrical  equipment     . . 

Buildings 

Machipery  and  plant     . . 
Cars          

Repairs. 

2,504   II     6 
486     4     5 
362     2     8 
201   13  II 

4.914  19     6 

16,823 


3.832     I     9 


3  02 
49 


39 
■04 
08 

M 
02 
02 
•II 


52 
10 
•08 
04 
I  02 


3-61 


•80 


* £242,811    4    0 


*  This  expenditure  includes  lines  under  construction,  while  mileage 
given  is  that  operated. 

RKVENUC    AOOOUNT. 

INCOMB. 


Traffic  revenue 
Other  revenue 


£     «. 
40.039  17 

224     6 


,  Av.  per 
Car  Mile 

d.         d. 

5  I    9  <>o 

5  I       04 


£46,264    3  10  I    9  64 


EXPENDITURE. 
Power  Expenses. 


Electrical  energy 


£ 
11.093 


13 


d. 

231 


—      8,469  12    o 


Total  

Balance  carried  to  Net  Revenue  Account 


40,218    9    6 

6,045  14    4 


j;f46.264     3  10 


176 

8-38 
I  26 

964 


NKT    RKVENUE    AOOOUNT. 


Balance  from  Revenue  Account 
Deduct — 

Interest  

Sinking  Fund 

Income  Tax  . . 


Balance,  being  defioit 


£     s. 

1    7.199  10 

3,487  16 

137   3 

d. 

9 

8 

3 

£       s    d. 
6.045  14    4 

10,824  10     8 

.. 

•• 

£4,778  16    4 

TRAPPIO    8TATI8TIOS. 


Population  served  

length  of  line  operated  (single) 

Passengers  carried        

Car  mileage         

Passengers  carried  per  car  mile 
Average  fare  per  passenger 
0(>erating  expenses  per  passenger     . . 
Percentage  of  operating  expenses  to  total  receipts 

Board  of  Trade  units    ..         /.         1,774,988 

Cost  per  Board  of  Trade  unit  i  Jd. 

Board  of  Trade  units  per  car  mile i  54 


123.500 

I3m.44ch. 

10,999,046 

1.151.471 

955 

lood. 

•88d. 

8692 


CHESTERFIELD  CORPORATION  TRAMWAYS. 


Chesterfield  Corporation  Tramways  were  inspected  on  behalf  of  the 
Board  of  Trade  on  Tuesday,  December  20,  and  regular  service  was 
begun  on  the  following  day.  The  Corporation  obtained  an  Act  in 
last  session  authorising  the  tramways,  and  they  lost  no  time  in  beginning 
the  work.  Contracts  were  let  in  July,  and  the  construction  of  3I  miles 
of  route,  the  car  shed,  the  extension  of  the  generating  plant,  and  the 
cars  are  now  practically  completed.  The  whole  of  the  work. has  been 
carried  out  under  the  personal  direction  of  Mr.  R.  L.  Acland.  borough 
electrical  engineer  and  tramway  manager,  who  has  been  responsible 
for  the  designs  and  specifications.  The  British  Insulated  and  Helsby 
Cables.  Limited,  have  constructed  the  track  and  overhead  work,  and 
they  have  supplied  and  laid  the  feeders.  British  standard  rails  of  No.  2 
section  have  been  used.  The  British  Westinghouse  Electric  Company 
have  supplied  all  of  the  four  generators  now  in  the  station,  the  last 
machine  put  in  being  a  400-Kw.  multipolar  generator.  All  of  the 
generators  can  be  used  either  on  the  lighting  or  traction  load.  The 
engines  are  by  Bellis  and  Morcom,  Limited,  and  the  boilers  by 
Babcock  and  Wilcox.  The  cars  are  of  the  top-deck  type,  with  Brush 
stairways  and  folding  step.  Both  car-bodies  and  trucks,  the  latter  of 
the  Conaty  radial  type,  were  constructed  by  the  Brush  Company,  but 
the  motors  and  controllers  have  been  supplied  by  the  Westinghouse 
Company.  Standard  patterns  have,  as  far  as  possible,  been  used 
throughout,  and  the  result  is  a  thoroughly  satisfactory  installation 
which  cannot  fail  to  prove  an  immense  advantage  to  the  borough. 


The  Goldschmidt-Thermit  Company,  of  27,  Martin's  I^ne,  Cannon 
Street,  EC,  in  addition  to  having  received  the  Grand  Prix,  have  been 
asked  by  the  United  States  Government  to  present  their  entire  exhibit 
at  the  St.  Louis  Exhibition  to  the  National  Museum  at  Washington, 
to  be  placed  on  exhibition  there.  Although  the  value  of  the  materials 
is  considerable,  the  Company  have  decided  to  comply  with  the 
Government's  wish. 
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LONDON  COUNTY  COUNCIL  TRAMWAY 
MATTERS. 


Standardisation  of  Rolling  Stock,  etc. 

At  a  meeting  of  the  London  County  Council  on  December  6,  the 
Highways  Committee  presented  a  report  on  the  above  subject.  They 
stated  that  in  view  of  the  great  extent  of  the  Council's  electric  tram- 
ways undertaking  they  considered  it  was  desirable  that,  so  far  as 
possible,  the  various  parts  and  details  of  the  rolling  stock  and  plant 
should  be  standardised.  Standard  samples  and  patterns  should  be 
prepared  for  all  the  various  parts  of  the  rolling  stock,  etc.  It  was 
particularly  important  that  the  Council  should  have  a  full  range  of 
specifications,  drawings,  patterns,  etc  .  covering  every  detail  of  tram- 
way rolling  stock.  By  possessing  its  own  patterns  the  Council  would 
be  enabled  to  have  castings  supplied  direct  from  the  foundry  and 
finished  in  its  own  workshops.  The  Committee  estimated  that  the 
cost  of  preparing  the  drawings,  patterns,  and  other  data  necessary 
would  be  about  ;f  350.  They  recommended  that  a  special  maintenance 
estimate  of  £^50  be  approved. 

The  recommendation  was  adopted  by  the  Council  without  discussion. 

Economical  Engines. 
At  a  meeting  of  the  Council  on  December  13,  the  Highways  Com- 
mittee, in  a  report,  referred  to  contracts,  amounting  to  £25,964  and 
£46,626,  with  Dick,  Kerr  and  Company,  Limited,  for  continuous- 
current  plant  and  three-phase  plant  respectively.  Under  the  terms  of 
the  specifications  for  the  engines  supplied  under  each  contract  the 
contractors  were  entitled  to  a  bonus  of  ;f  300  a  pound  for  every  pound 
or  fraction  of  a  pound  by  which  the  steam  consumption  of  each  engine 
fell  short  of  24  lb.  per  kw.  hour.  Tests  had  been  made,  with  the  result 
that  the  actual  consumption  was  found  to  be  2235  lb.  per  kw.  hour  at 
full  load.  This  corresponded  to  a  reduction  of  i  651b.  p)er  kw.  hour 
on  the  guarantee,  and  the  contractors  were  accordingly  entitled  to  a 
bonus  of  ^495  on  each  of  the  four  engines,  making  a  total  of /i, 980. 
There  was  an  unexpended  balance  of  nearly  /950  on  the  estimates  for 
this  and  other  plant,  and  this  balance  could  be  utilised  to  pay  part  of 
the  bonus.  The  Committee,  therefore,  proposed  that  a  supplemental 
capital  estimate  of  £1,050  be  approved,  and  that  expenditure  on  capital 
account  of  £2,000  be  sanctioned  in  addition  to  the  sums  authorised 
under  the  contracts. 

Additional  Roof  Covers. 

The  Committee  referred  to  the  provision  of  roof  covers  for  61  of 
their  electric  cars.  Fifty-one  of  these  roof  covers  had  been  ordered 
from  Messrs.  Milnes,  Voss,  and  Company,  Birkenhead,  and  the 
remaining  10  had  been  put  in  hand  at  the  Council's  own  car  works. 
Some  of  the  covers  had  already  been  fixed,  and  were  in  use.  The 
results  of  working  the  cars  with  roof  covers  had  been  very  satisfactory, 
the  traffic  receipts  having  been  considerably  more  on  these  cars  than 
on  the  ordinary  cars  on  the  same  routes.  The  cost,  owing  to  certain 
improvements,  would  be  increased,  and  the  probable  expenditure  in 
connection  with  the  61  roof  covers  would  amount  to  about  £5,560,  or 
£500  in  excess  of  the  estimate. 

The  Highways  Committee,  in  a  special  report,  referring  to  the 
satisfactory  results  of  the  experiments  with  roof  covers,  stated  their 
opinion  that  100  additional  cars  should  be  fitted  with  covers  as  soon  as 
possible.  They  proposed  that  the  work  should  be  executed  by  the 
Council's  tramway  staflf.  The  type  of  cover  proposed  was  the 
"  Magrini,"  patented  by  Messrs.  Milnes,  Voss,  and  Company,  and  a 
royalty  of  £4  los.  would  have  to  be  paid  to  that  firm  for  every  such 
roof  cover  made  by  the  Council.  The  probable  cost  of  the  loo  roof 
covers,  including  royalties,  would  not  exceed  £8,500.  The  Committee 
recommended  approval  of  an  estimate  of  £8,500  for  the  purpose. 
Jew's  Row  Car  Shed. 

The  Committee  also  reported  that  they  had  had  under  consideration 
the  question  of  the  reconstruction  of  the  lines  in  Battersea  and 
Wandsworth,  which  were  transferred  to  the  Council  from  the  South 
London  Tramways  Company,  and  the  construction  of  the  other 
tramways  in  Garratt  Lane,  etc.  In  connection  with  this  matter  it 
would  be  necessary  to  provide  for  the  requisite  car  shed  and  sub- 
station accommodation.  It  was  proposed  that  sub-stations  should  be 
erected  on  sites  now  belonging  to  the  Council  in  Queen's  Road, 
Battersea,  and  East  Hill,  Wandsworth.  As  regarded  car  sheds,  it  was 
proposed  to  rebuild  the  Council's  existing  car  sheds  at  Jew's  Row, 
Wandsworth.  The  site  was,  however,  limited  in  size,  and  statutory 
authority  had  been  obtained  under  the  Council's  Tramways  Act  of 
1904,  for  the  acquisition  of  additional  property.  The  estimated  cost  of 
the  property  was  about  £5,500,  and  the  Committee  recommended  that 
an  estimate  to  that  amount  be  approved. 

Expensive  Street  Widenings  for  Tramways. 

The  Improvements  Committee  presented  a  report  in  regard  to  five 
street  widenings  for  the  purpose  ot  constructing  tramways,  which  were 
authorised  by  the  Council's  Tramways  and  Improvements  Act,  1904. 
The  respective  costs  of  these  widenings  were  :  For  the  Lordship  Lane 
to  Forest  Hill  tramway,  £21,500;    Lewisham  Hi^h  Road  to  Forest 


Hill  tramway.  £104,000;  New  Cross  Road  to  Lee  Green  tramway. 
^154,000;  Catford  to  Greenwich  tramway,  £26,100;  and  Beresford 
Square  to  the  county  boundary  at  Woolwich  tramway,  £14,100 ;  total, 
£320,000.  The  Committee  stated  that  it  was  very  desirable,  in  order 
that  the  expenditure  might  not  be  unduly  increased,  that  these  im- 
provements should  be  undertaken  and  completed  as  early  as  possible. 
The  local  authorities  concerned  were  required  by  statute  to  contribute 
one-third  of  the  net  cost,  and  another  third  would  be  charged  to  the 
tramways  account.  The  total  net  amount,  after  deducting  recoupment, 
was  £314,500.  The  Committee  recommended  approval  of  the  five 
estimates. 

The  Finance  Committee,  reporting  on  the  subject,  stated  that  in 
July,  1903,  they  had  reported  on  the  financial  bearings  of  tramways 
proposed  by  the  bill  passed  in  the  session  of  1904.  They  had  stated  at 
that  time  that  on  the  basis  of  a  surplus  of  receipts  over  exp>enses  of  6d. 
per  car  mile,  and  assuming  that  the  traffic  would  be  sufficient  to  main- 
tain the  frequent  service  estimated,  there  appeared  every  probability 
that  the  proposed  tramways  would  be  self-supporting  from  the  first. 
In  one  case— that  of  the  tramway  from  Catford  to  Rushey  Green,  which 
consisted  of  the  re-construction  of  an  existing  horse  line — the  Highways 
Committee  did  not  propose  to  re-construct  the  whole  of  it  at  present, 
so  that  the  cost  for  street  improvements  for  this  part  would  be  £5.800 
instead  of  £26,100.  The  cost  of  the  five  tramways  was  estimated  at 
£386,500,  so  that  the  total  capital  outlay  was  £706,500,  but  upwards  of 
£100,000  of  this  was  contributable  by  the  local  authorities.  As 
regarded  the  probable  financial  results  of  the  tramways,  there  would 
be  a  probable  annual  deficit  of  £18,181,  which  would  decrease  as  the 
debt  was  paid  ofi.  The  difiference  between  the  revised  estimates  and  the 
results  of  those  of  1903  was  accounted  for  in  two  ways.  First,  the  earlier 
estimates  were  based  on  an  estimated  surplus  of  working  of  6d.  per  car 
mile,  whereas  the  present  estimates,  prepared  after  experience  of  actual 
running  by  electric  traction,  allowed  for  a  surplus  of  3d.,  and  in  one 
case  of  4d.,  per  car  mile,  after  allowing  id.  per  car  mile  for  renewals. 
Second,  the  revised  estimates  were  based  on  services  for  four,  five,  or 
six  minutes,  whereas  the  earlier  estimates  were  for  services  for  two, 
three,  or  four  minutes.  The  Finance  Committee  realised  the  fact  that 
the  Council  was  committed  to  these  tramways,  both  by  its  own  resolu- 
tions and  the  proceedings  before  Parliament,  and  to  carry  them  out  as 
speedily  as  possible. 

The  first  two  proposals  of  the  Highways  Committee  were  adopted 
without  discussion,  but  the  last  two,  and  that  by  the  Improvements 
Committee,  in  accordance  with  the  standing  orders,  stood  over  for  a 
week. 


Street  Widenings  for  Authorised  Tramways. 
At  the  meeting  of  the  Council  on  December  20,  the  Highways 
Committee  submitted  a  special  report  bearing  upon  the  report 
adjourned  from  the  previous  week  of  the  Improvements  Committee,  in 
reference  to  street  widenings  to  be  carried  out  in  connection  with  the 
construction  of  five  authorised  tramways  in  the  south-east  of  London. 
The  Highways  Committee  now  stated  that  each  of  the  lines  was  pro- 
moted owing  to  the  pressing  demand  for  improved  travelling  facilities 
in  the  districts  affected.  During  the  completion  of  the  widenings  the 
charge  falling  upon  the  tramways  account  would  be  comparatively 
small.  The  Finance  Committee  estimates  were  based  upon  the  traffic 
that  would  be  carried  at  the  present  time,  while  the  Highways  Com- 
mittee were  confident  that  by  the  time  the  lines  were  opened  the  traffic 
demands  would  have  greatly  increased.  There  would,  moreover, 
probably  be  a  very  large  amount  of  induced  traffic  on  the  present 
system.  The  Committee  were  strongly  of  opinion  that  the  proposal 
should  be  proceeded  with  as  soon  as  the  street  widenings  were 
completed. 

Greenwich  Generating  Station. 

The  Committee  pointed  out  that  it  was  necessary  to  arrange  for  a 
temporary  end  screen  or  wall,  to  be  built  at  one  end  of  the  first  portion 
of  the  Greenwich  station,  so  as  to  enclose  the  building  p>ending  the 
erection  of  the  second  portion.  It  was  proposed  that  the  end  screen 
should  be  constructed  of  corrugated  iron  on  timber  framing,  and  the 
cost  would  probably  not  exceed  £3.230.  In  view  of  the  urgency  of  the 
work,  they  proposed  that  tenders  should  be  invited  at  once  from  a  few 
selected  firms,  and  should  be  dealt  with  by  the  Committee  during  the 
Christmas  vacation. 

The  Committee  had  considered  tenders  sent  in  by  49  firms  for  the 
supply,  delivery  and  erection  of  seven  cast-iron  water  tanks  required 
for  the  first  portion  of  the  Greenwich  station.  The  tenders  ranged 
from  £1,174  up  *o  £^»^i7'  T^®  Committee  were  of  opinion  that  the 
lowest,  viz.,  that  of  Messrs.  S.  Russell  and  Sons,  Leicester,  amounting 
to  £1,174,  should  be  accepted. 

The  Proposed  New  Bridge  at  Charing  Cro.ss. 

A  joint  report  was  submitted  by  the  Bridges  and  Improvements  Com- 
mittees upon  a  reference  from  the  Council  of  July  12  last,  asking  them 
to  report,  in  view  of  the  necessity  of  providing  additional  traffic  facili- 
ties and  of  linking  up  the  northern  and  southern  tramways,  whether 
the  South  Eastern  and  Chatham  Railway  Company  were  contemplating 
the  rebuilding  of  Charing  Cross  Station  and  the  widening  of  Hunger- 
ford  Bridge ;  and  whether  the  Council  should  submit  to  Parliament  a 
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scheme  for  the  acquisition  of  the  railway  station  and  the  bridge,  pro- 
viding the  railway  company  with  a  site  for  a  new  terminus  station  on 
the  Waterloo  side  of  the  river,  an  j  erecting  for  general  traffic  a  new 
road  bridge  of  sufficient  width  to  take  a  double  line  of  tramway.  The 
Committees  stated  that  they  were  advised  that  the  cost  of  acquiring 
a  site  for  a  railway  station  on  the  south  side  of  the  river  would  be  very 
great,  the  compensation  for  removal  from  the  present  station  would 
amount  to  a  large  sum,  and  a  new  bridge  would  be  required.  The 
railway  company  had  been  consulted,  and  had  replied  that  they  were 
contemplating  the  widening  of  Hungerford  Bridge,  as  authorised  by 
I  heir  Act  of  1900,  and  also  an  enlargement  of  Charing  Cross  Statior, 
but  they  were  not  contemplating  rebuilding  that  station.  The  company 
were  unable  to  see  how  a  scheme  for  extending  the  benefit  of  Charing 
Cross  Station  to  a  greater  number  of  passengers  could  furnish  any 
justification  for  the  County  Council's  proposal  to  deprive  them  of  the 
use  of  it.  In  view  of  the  very  large  expense  involved,  and  also  having 
regard  to  the  attitude  of  the  company,  the  two  Committees  felt  that 
they  had  no  alternative  but  to  advise  the  Council  for  the  present  not 
to  give  further  consideration  to  the  matter,  and  they  recommended 
that  the  reference  to  them  be  discharged. 

Works  Committee's  Economies. 

In  reference  to  a  report  by  the  Works  Committee  for  the  half-year 
ended  September  30  last,  upon  work  carried  out  by  them,  the  Highways 
Committee  stated  that  they  had  received  an  account  for  the  construc- 
tion of  the  foundations  and  the  two  chimneys  for  the  Greenwich 
generating  station.  The  quality  of  the  work  was  in  every  respect 
satisfactory,  while  the  cost  was  ;f  24,472,  or  16-9  per  cent,  below  the 
value  certified  by  the  architect.  This  sum  was  nearly  £7,000  less  than 
the  amount  voted  by  the  Council  for  the  work. 

On  the  reception  of  the  report  of  the  Highways  Committee,  Mr. 
J.  A.  Baker,  chairman  of  the  Committee,  in  answer  to  questions,  said 
that  arrangements  were  in  progress  to  run  an  experimental  covered 
car  somewhat  lower  than  those  on  the  Greenwich  line,  which  might  be 
placed  on  the  Tooting  line,  but  the  Highways  Committee  would  con- 
sider the  desirability  of  approaching  the  railway  companies  and  asking 
them  to  heighten  the  bridges  on  the  route  in  question. 

The  various  reports  were  adopted,  except  that  dealing  with  the 
Charing  Cross  bridge  scheme,  which  was  postponed. 

The  Council  adjourned  over  the  Christmas  recess. 


NEW  YORK  SUBWAY  AND  LESSONS 
FOR  LOitDON. 


Report  by  Mr.  J.  Allen  Baker. 

Mr.  J.  Allen  Baker,  chairman  of  the  Highways  Committee  of  Lxjndon 
County  Council,  who  went  to  New  York  to  represent  the  Council  at 
the  formal  opening  of  the  New  York  Rapid  Transit  Subway,  has  pre- 
sented a  long  report  which  has  now  been  printed  and  published.  The 
opening  ceremony  was  to  have  taken  place  on  September  15  last,  but 
it  was  delayed  owing  to  strikes  until  October  27,  and  Mr.  Baker  was 
unable  to  remain  in  America  till  the  later  date.  He  was,  however, 
afforded  all  possible  information  by  Mr.  W.  B.  Parsons,  the  chief 
engineer  of  the  New  York  Board  of  Rapid  Transit  Commissioners,  and 
was  conveyed  in  a  special  train  over  the  lines,  while  every  opportunity 
was  given  him  for  detailed  personal  inspection.  The  result  is  a  full 
illustrated  description  of  the  undertaking  alike  from  the  engineering, 
traffic,  and  public  benefit  points  of  view.  The  photographic  illustrations 
are  of  much  interest,  and  give  a  capital  idea  of  the  work.  The  ground 
covered  by  the  report  is  very  similar  to  that  gone  over  in  a  description 
of  the  subway  which  appeared  in  our  issue  of  November  10  last.  In  con- 
clusion Mr.  Baker  draws  some  lessons  for  Lx)ndon,  in  which  he  says  : 

The  statesmanlike  and  able  way  in  which  the  New  York  Rapid 
Transit  Board  have  sought  a  solution  of  the  street  traffic  problem  in 
their  city  is,  I  think,  suggestive  of  what  should  be  undertaken  for  Lon- 
don, if  the  same  problem  which  is  equally  pressing  here  is  to  be  solved. 

London  may  expand,  is  yearly  expanding,  in  every  direction  to 
accommodate  her  ever  increasing  population,  but  with  the  growth 
outwards,  there  is  also  a  corresponding  congestion  in  the  central 
and  business  districts,  and  large  business  blocks  are  constantly  being 
erected  in  and  near  the  city  as  the  old  leases  fall  in.  We  have  detached 
systems  of  tramways,  suburban  train  systems,  deep  level  railways,  and 
omnibuses,  but  no  co-ordinated  and  harmonious  plan  that  meets  the 
needs  of  the  county  as  a  whole.  Omibuses  in  other  cities  have  had  to 
succumb  to  the  more  comfortable  and  speedy  electric  street  car.  Deep 
level  tubes  are  admittedly  less  comfortable,  less  convenient  and  more 
costly  to  construct  and  operate  than  the  shallow  subway,  and  I  do  not 
think  that  they  are  likely  to  be  largely  extended  in  London.  The 
electrification  of  the  District  and  Metr'>politan  Underground  Railways, 
and  the  lines  in  connection  therewith,  constitutes,  however,  an 
important  step  in  the  co-ordination  of  London  locomotion. 

The  real  solution,  I  am  persuaded,  is  to  be  found  in  the  further 
electrification  and  extension  of  the  London  County  Council  Tramways, 
and  in  the  construction  of  further  subways  uuder  some  of  the  streets  in 
the  more  central  parts  to  make  east  and  west,  as  well  as  north  and 


south,  connections.  The  authorised  tramway  over  Putney  Bridge  will 
soon  be  constructed,  while  lines  from  the  south  to  Victoria  will  be 
constructed  when  the  new  Vauxhall  Bridge  is  opened.  It  is  hoped 
that  powers  to  construct  lines  over  Westminster  and  Blackfriars 
Bridges  may  be  obtained  in  the  next  session  of  Parliament.  The 
Council's  new  subway  under  Kingsway,  which  will  bring  the  Northern 
tramways  as  far  as  the  Strand,  is  now  under  construction.  If  the 
connections  with  the  proposed  lines  along  the  Embankment  and 
across  Westminster  and  Blackfriars  Bridges,  are  sanctioned  by 
Parliament,  north  and  south  through  connection  will  for  the  first  time 
be  attained  by  the  tramways,  which  will  be  of  the  greatest  value  to  the 
Council's  system  and  of  immense  benefit  to  the  travelling  public. 

Powers  were  obtained  in  the  last  session  of  Parliament  for  the  con- 
struction of  a  line  from  the  Council's  conduit  lines  in  Greenwich  to 
the  southern  end  of  the  Black  wall  tunnel.  The  lines  along  East  India 
Road  pass  the  northern  end  of  the  tunnel,  and  it  only  remains  to  obtain 
authority  for  a  line  through  the  tunnel  to  make  a  further  and  most 
valuable  north  and  south  connection  in  the  East  end. 

An  east  and  west  shallow  subway  from  Hammersmith  to  the  Bank, 
with  connections  with  the  present  subway  at  the  Strand,  and  with 
radiating  lines  under  the  City  to  the  tramway  termini  on  the  north  and 
east  boundaries  of  that  area,  would  be  a  most  valuable,  and  probably 
profitable,  scheme.  Another  subway  from  the  tramway  terminus  at 
Victoria  Station  to  the  Marble  Arch,  under  Grosvenor  Place  and  Park 
Lane,  connecting  with  a  surface  tramway  from  there  along  Edgware 
Road  to  join  the  Middlesex  lines  at  Cricklewood,  should  be  carried 
through.  Another  valuable  surface  electric  conduit  line  would  be 
along  Tottenham  Court  Road,  Charing  Cross  Road,  and  via  Trafalgar 
Square  and  Parliament  Street  to  Westminster  Bridge.  The  extension 
of  surface  lines,  wherever  possible,  in  the  west  and  north-western  parts 
of  London,  having  connections  with  the  present  systems  and  affording 
access  by  subway  to  the  City,  should  be  carried  out  at  no  distant  date, 
and  then  the  reproach  that  now  attaches  to  London,  as  being  one  of 
the  most  badly  served  cities  in  the  world,  so  far  as  transit  facilities  are 
concerned,  would  to  a  large  extent  be  removed. 

New  York  has  shown  us  an  example  of  what  enlightened  civic  enter- 
prise can  accomplish.  London  has  the  opportunity,  with  its  existing 
tramway  systems  and  its  first  tramway  subway  under  construction,  to 
extend,  connect,  and  build  up  a  complete  and  uniform  system  for  the 
whole  of  the  county  that  will  be  a  credit  to  the  capital  of  the  empire. 


Note. — Comparisons  between  the  New  York  and  the 
Greenwich  Power-stations. 

Although  designed  quite  independently,  there  are  several  points  of 
resemblance  between  the  power-station  for  the  New  York  Rapid 
Transit  Subway  and  the  one  now  being  constructed  by  the  Council  at 
Greenwich. 

In  each  case  the  engine  room  is  constructed  parallel  with  the  boiler 
room,  and  the  boilers,  which  are  of  the  water-tube  type,  are  all  on  one 
floor.  There  is  a  row  of  boilers  on  each  side,  with  a  central  firing 
floor  between.  The  boilers  are  in  each  case  divided  into  groups  of  six, 
and  each  double  set  of  six  uses  the  same  chimney.  The  New  York 
station  is  half  as  large  again  as  the  one  at  Greenwich,  and,  in  con- 
sequence, there  are  six  chimneys,  each  15  ft.  diameter  and  225  ft.  high, 
as  against  four  at  Greenwich,  with  a  diameter  of  14  ft,  and  250  ft  high. 

In  each  case  the  economisers  are  placed  on  a  floor  above  the  boilers, 
with  coal  bunkers  at  the  top,  but  at  Greenwich  the  bunkers  are  sub- 
divided much  more  than  at  New  York,  probably  giving  greater  security 
in  case  of  fire.  In  the  basement  of  the  boiler  house,  in  each  case,  are 
the  hot  well  tanks,  the  ash  shoots,  and  the  ash  conveyors. 

The  type  of  engine  adopted,  both  in  New  York  and  at  Greenwich,  is 
the  same,  namely,  a  combined  vertical-horizontal  compound  engine, 
with  the  generator  mounted  on  the  shaft,  between  each  engine.  There 
is  this  difference,  however,  between  the  two  schemes.  In  New  York, 
the  horizontal  cylinder  is  the  high  pressure,  and  the  vertical  the  low 
pressure,  while  at  Greenwich  the  opposite  arrangement  has  been 
adopted.  The  results  obtained  by  the  arrangement  at  Greenwich 
appear  to  be  of  distinct  advantage,  as  the  engines  are  more  easily 
balanced,  and  a  more  effective  and  simple  system  of  drainage  is  secured. 
Moreover,  there  are  no  "water-pockets"  of  any  kind,  which  may, 
however,  very  possibly  result  from  the  arrangement  of  the  New  York 
station.  The  engines  at  Greenwich  also  are  entirely  enclosed,  and 
forced  lubrication  will  be  used,  which  results  in  a  very  appreciable 
saving  of  oil. 

There  is  a  marked  contrast  between  the  arrangement  of  the  steam 
piping  in  the  two  power  houses.  The  New  York  arrangement  appears 
to  be  complicated,  while  that  at  Greenwich,  in  addition  to  being  simpler 
in  character  contains,  moreover,  provision  for  an  easy  and  natural 
system  of  drainage. 

The  switch-gear  is  of  the  same  general  type,  namely,  that  of 
electrically-operated  remote-control  oil-break  switches;  in  each  case 
the  switch-gear  is  arranged  on  the  long  side  of  the  engine  room. 

Owing  to  the  configuration  of  the  land  at  Greenwich,  and  the  con- 
struction of  the  pier,  the  bringing  in  of  coal,  and  the  taking  away  of 
ashes  will  perhaps  be  simpler  than  in  New  York,  although  the  scheme, 
generally,  is  the  same. 
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ANNOTATED  LAW  REPORTS. 

{Specially  compiled  for  The  Tramway  and  Railway  World. 

In  the  Court  of  Appeal. 


Before  the  Master  of  the  Rolls  and  Lords  Justices  Stirling 
AND  Mathew. 


In  the  matter  of  an  arbitration  between  the  Manchester  Carriage 
and  Tramway  Company,  Limited,  and  the  Swinton  and  Pendlebury 
Urban  District  Council. 

This  appeal  was  brought  from  a  judgment  of  Mr.  Justice  Channell 
upon  a  special  case  that  had  been  stated  by  the  late  Sir  Frederick 
Bramwell  on  an  arbitration  between  the  Swinton  and  Pendlebury 
Urban  District  Council  and  the  Manchester  Carriage  and  Tramway 
Company,  Limited.  The  Urban  District  Council  were  purchasing 
that  part  of  the  Manchester  Carriage  and  Tramway  Company's  under- 
taking which  was  in  their  district,  under  the  provisions  of  the  well- 
known  section  43  of  the  Tramways  Act  of  1870,  and  the  question 
raised  was  whether  under  this  section  the  Council  were  compelled  to 
purchase  certain  of  the  coippany's  works,  consisting  of  two  large 
depdts  outside  their  district.  These  originally  served  as  dep6ts  for 
omnibus,  cab,  and  fly  traffic,  but  had  been  altered  and  enlarged  by 
the  company  when  they  had  been  acquired  by  them.  The  Council 
desiring  to  purchase  the  tramway  undertaking  served  the  company 
with  a  notice  to  purchase,  and  Sir  Frederick  Bramwell  was  appointed 
referee  by  the  Board  of  Trade.  The  Council  contended  that  they 
were  not  bound  to  purchase  the  dep6ts  which  were  outside  their 
district,  for  even  if  they  were  suitable  for  tramway  purposes,  they 
were  still  outside  their  district.  On  the  other  hand,  the  company 
argued  that  if  in  fact  the  dep6ts  were  suitable  for  and  used  with  the 
undertaking  the  Council  were  necessarily  bound  to  purchase  them. 
The  question  of  law  depended  upon  the  construction  that  was  to  be 
put  upon  Section  43,  which  runs  as  follows  :  "  Where  the  promoters 
of  a  tramway  within  a  district  are  not  the  local  authority,  the 
local  authority  ....  may  ...  by  notice  in  writing  require 
such  promoters  to  sell,  and  thereupon  such  promoters  shall  sell  to 
them  their  undertaking,  or  so  much  of  the  same  as  is  within  their 
district,  upon  terms  of  paying  the  then  value  ....  of  the  tram- 
way, and  all  lands,  buildings,  works,  materials,  and  plant  of  the 
promoters  suitable  to  and  used  by  them  for  the  purposes  of  their 
undertaking  within  such  district." 

Obviously  two  constructions  seemed  possible,  that  of  the  Tramway 
Company  and  that  of  the  Council  as  put  before  Sir  Frederick  Bram- 
well. After  an  inspection.  Sir  Frederick  Bramwell  found,  as  a  fact, 
that  one  of  the  dep6ts  was  not  suitable,  but  that  the  other  was, 
and  was  also  used  with  the  undertaking.  As  will  be  seen  by  the 
judgment,  this  finding  was  ambiguous.  He  awarded  in  respect  of 
the  value  of  the  latter  depfit  (exclusive  of  any  allowance  for  past  or 
future  profits  or  allowance  for  compulsory  purchase,  but  including 
the  tramway  lines  thereon  and  the  tramway  lines  leading  thereto,  the 
sum  of  ;f  24,009).  He  also  awarded  a  sum  of  £^08  in  respect  of  fixtures 
and  fittings.  In  the  special  case  the  question  left  for  the  Court  to 
decide  was  whether  this  sum  was  admissible  or  not.  In  the  event  of 
its  not  being  admissible  he  awarded  ;f  24,000  in  resp)ect  of  the  under- 
taking purchased  within  the  district.  On  appeal  Mr.  Justice  Channell 
decided  in  favour  of  the  company  that  the  item  was  admissible.  The 
Council  appealed.  The  Court  reserved  their  decision,  ultimately 
giving  it,  as  will  be  seen  by  the  judgment  of  the  Master  of  the  Rolls,  in 
favour  of  the  District  Council. 

The  Master  of  the  Rolls  said  that  the  question  had  arisen 
under  Section  43  of  the  Tramways  Act  of  1878,  and,  after  reading  the 
Section,  stated  that  whilst  the  company  existed  the  whole  of  the  tram- 
way was  conducted  under  one  management,  and  certain  dep6ts  were 
used  by  the  company  in  connection  with  the  tramways  which  were 
separated  by  some  distance  from  the  nearest  boundary  in  the  Council's 
district.  One  of  the  depots  had  been  found  by  the  late  Sir  Frederick 
Bramwell  to  be  unsuitable.  With  regard  to  the  other  he  had,  in  the 
special  case  elaborately  described  the  geographical  portions  and  all  the 
physical  conditions  of  the  depdt,  and  all  the  purposes  for  which  it  was 
used,  and  he  had  formulated  his  own  opinion  for  the  opinion  of  the 
Court.  To  bring  this  depot  within  the  meaning  of  the  Section  it  was 
necessary  that  it  should  be  suitable  to  and  used  by  the  company  for 
the  purposes  of  their  undertaking  within  the  district.  It  was  not  easy 
to  ascertain  whether  in  addition  to  the  point  of  law  as  to  the  dep6t 
being  outside  the  district,  it  was  intended  to  raise  a  further  point  of 
law  that  having  regard  to  the  special  circumstances  of  the  geographi- 
cal situation  and  the  user  of  the  dep6t  it  was  not,  and  as  a  matter  of 
law  could  not  be  held  suitable  to  and  used  for  the  purposes  of  the 
undertaking  within  the  district.  Undoubtedly  the  District  Council 
had  desired  to  raise  the  point,  and  the  arbitrator  instead  of  confining 
the  special  case  to  the  simple  matter  of  the  depdt  being  outside  the 
district,  had  stated  the  whole  of  the  facts  as  to  the  position  of  the 
depdt  and  the  rights  of  use.  It  seemed  to  him  that  the  arbitrator  had 
meant  that  the  dep6t  was  in  fact  used  with  but  not  for  the  purposes  of 
the  undertaking,  instead  of  used  for  the  purposes  of  the  undertaking. 


It  seemed  to  him  more  probable  that  the  arbitrator  meant  that  this 
depdt  was  in  fact  used  with  but  not  for  the  purposes  of  the  under- 
taking, but  that  he  thought  that  the  circumstances  under  which  it  was 
so  used  were  sufficient  in  point  of  law  to  enable  him  to  treat  his  finding 
as  equivalent  to  a  finding  that  it  was  used  for  the  purposes  of  the 
undertaking,  and  that  he  desired  to  leave  that  point  to  the  Court. 
The  finding  being  ambiguous  he  was  unable  to  say  what  had  been 
found.  It  was  therefore  impossible  under  the  circumstances  to  affirm 
that  there  was  any  obligation  on  the  part  of  the  Council  to  buy  the 
dep6t,  the  appeal  was  therefore  allowed. 

The  other  Lords  Justices  concurred. 

It  will  be  seen  that  this  decision  does  not  affirm  the  proposition  that 
a  dep6t  for  instance,  or  lands,  buildings,  works,  and  materials  outside 
the  district,  cannot  be  compulsorily  acquired,  which  would  place  a 
very  narrow  construction  upon  Section  43  of  the  Tramway  Act.  All 
that  it  comes  to  is  this :  that  the  lands,  buildings,  works,  etc.,  must 
both  be  suitable  to  and  used  by  the  vendor  company  for  the  purposes 
of  their  undertaking  within  the  said  district,  if  they  happen  to  be 
situated  in  fact  outside  the  district. 


Dawson  v.  the  Great  Northern  and  City  Railway  Company. 
By  the  same  tribunal  on  December  9  a  considered  judgment  was 
given  in  this  case.  The  judgments  are  too  long  to  be  set  out  in  full, 
but  many  of  the  points  are  of  the  utmost  importance  to  undertakers 
under  the  Regulation  of  Railways  Act,  Section  41.  The  action  origi- 
nally came  before  the  late  Mr.  Justice  Wright  and  a  jury  on  an  award 
given  in  respect  of  structural  damage  and  damage  to  stock-in-trade 
occasioned  by  the  subsidence  of  freehold  houses,  119  to  125  odd 
numbers,  City  Road,  and  i  to  5  odd  numbers.  East  Street,  and  certain 
leasehold  houses,  127  to  133  odd  numbers,  City  Koad,  and  certain 
other  leasehold  houses,  135  to  139  odd  numbers,  East  Street.  On 
these  premises  the  plaintiff  had  earned  on  a  draper's  business.  The 
date  of  the  structural  damage  occurred  between  April  and  October, 
1901.  The  jury,  in  assessing  the  damages  in  the  first  instance  awarded 
/50  in  respect  of  the  value  of  the  subsoil  taken,  ;f  2,100  in  respect  of 
damage  to  stock,  £2,000  in  respect  of  structural  damage.  At  the  trial 
before  the  late  Mr.  Justice  Wright  the  claim  in  respect  of  the  first 
item  was  abandoned.  The  late  Mr.  Justice  Wright  held  that  the 
plaintiff  could  not  recover  in  respect  of  the  freeholds,  or  in  respect  of 
^55  to  139,  East  Street,  but  was  entitled  to  recover  in  respect  of  7  to 
13,  East  Street,  a  third  of  each  of  these  sums.  The  plaintiff  in  his 
appeal  claimed  in  respect  of  the  freeholds  his  full  claim,  and  asked 
that  the  decision  so  far  as  it  related  to  structural  damage  should  be 
allowed.  On  the  cross  appeal  the  defendants  sought  to  reverse  the 
decision  in  respect  of  7  to  13,  East  Street.  The  freeholds  at  the 
time  notice  to  treat  was  served  upon  the  plaintiff  belonged  to  Blake, 
the  plaintiff  having  a  leasehold  interest,  expinng  at  Christmas,  1899. 
Notice  to  treat  was  served  on  Blake  in  respect  of  the  subsoil,  and  as 
to  damage  to  be  done,  and  on  the  plaintiff  a  like  notice,  but  without 
prejudice  as  to  whether  the  plaintifi*  had  any  interest  in  the  subsoil. 
Subsequent  to  these  notices  Blake  granted  a  new  lease  to  the  plaintiflf. 
In  1900  Blake  sold  to  the  plaintiff  the  right  to  make  and  use  a  tunnel 
through  the  granter's  property,  to  include  satisfaction  for  all  damages. 
Later,"  Blake  sold  the  freeholds  and  his  rights  reserved  to  the 
plaintiff.  The  late  Mr.  Justice  Wright  held  that  the  plaintiff  was 
only  entitled  to  claim  in  respect  of  the  residue  of  the  old  lease, 
and  that  he  had  suffered  no  damage.  Lord  Justice  Stirling, 
adopting  ^he  language  of  Lord  Lindley  in  the  case  of  Mercer  v. 
Liverpool  Railway  Company,  said  '*  that  a  landowner,"  referring 
to  Blake,  "  is  only  precluded  from  dealing  with  his  property  in  such  a 
way  as  to  throw  a  larger  burden  in  respect  of  compensation  upon  the 
undertakers.  If  this  rule  is  not  infringed  he  may  sell  and  convey  to 
a  purchaser. ' '  After  examining  the  deeds  of  conveyance  he  came  to  the 
conclusion,  in  which  the  other  Lords  concurred,  that  the  effect  of  them 
was  to  put  the  plaintiff  in  possession  of  the  right  to  claim  for  the 
structural  damage.  It  was  contended  that  this  was  an  invalid  agree- 
ment on  the  ground  that  it  was  a  claim  to  a  right  to  damages,  but  the 
Court  did  not  agree  with  this  contention.  They  considered  that  no 
greater  burden  had  been  imposed  upon  the  defendants  than  if  Blake 
had  taken  proceedings  in  his  own  name;  they  therefore  upheld  the 
claim  in  respect  of  structural  damage.  In  respect  of  the  claim  for 
trade  disturbance,  since  Blake  would  have  had  none,  the  plaintiff 
could  have  none.  With  reference  to  135  and  139,  East  Street,  these 
had  been  acquired  by  purchase  by  the  plaintiff  in  1879,  and  had  about 
48  years  to  run.  The  assignment  of  the  terms  to  the  plaintiff  were 
accompanied  by  a  document  which  assigned  the  rights  of  compensa- 
tion to  the  plaintiff.  The  late  Mr.  Justice  Wright  had  held  this  was 
in  the  nature  of  a  claim  for  damages  for  a  wrong.  The  Court 
did  not  agree,  they  thought  that  in  effect  this  action  was  for  the 
price  payable  by  the  defendant  for  the  exercise  of  the  legal  right 
conferred  upon  them  by  statute.  On  this  point  of  the  case  the 
appeal  was  accordingly  allowed.  With  respect  to  the  remaining 
leaseholds,  the  Court  were  of  opinion  in  respect  uf  7  to  13,  East  Street, 
that  the  point  not  having  been  properly  raised  in  the  first  instance, 
that  it  should  only  be  allowed  on  terms  of  agreement  between  them- 
selves or  by  a  referee. 
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LEGAL. 


Irrelevant  Ground  of  Action.— In  discussing,  on  the  ground  of 
irrelevancy,  an  action  brought  against  the  Glasgow  Corporation  by  a 
passenger  suing  for  ;f  i.ooo  damages  in  respect  of  injuries  received 
while  alighting  from  an  electric  tramcar,  Sheriff  Fyfe  remarked  on  the 
number  of  cases  in  which  no  relevant  ground  of  action  was  stated. 
"  This  record,"  said  his  Lordship,  '•  like  far  too  many  of  its  sort,  is 
simply  an  attempt  to  pile  up  a  number  of  statements  loosely  strung 
together,  and  to  cap  the  pile  with  a  plea  in  law  in  general  terms,  in  the 
hope  of  getting  an  order  for  proof.  It  is  high,  time  it  were  understood 
that  this  kind  of  record  won't  be  accepted,  and  that  the  statements 
made  must  themselves  each  be  relevant  to  the  issue,  and  must  have  a 
relation  to  each  other.  Fault  can  only  be  founded  upon  specific  and 
relevant  averments  of  particular  action,  or  want  of  action,  in  certain 
clearly-defined  circumstances,  and  in  this  record  there  is  no  such 
averment." 

**  Lighted  ToImicco**  In  a  Tramcar.— At  the  Liverpool  Assizes, 
on  December  6,  an  action  was  brought  against  the  Liverpool  Corpora- 
tion by  Dr.  E.  F.  Hall,  of  Prescot,  to  recover  damages  for  injuries 
received  at  the  hands  of  the  conductor  on  one  of  the  Corporation's 
tramcars.  Plaintiff  was  a  passenger  on  a  car  on  June  22,  and  entered 
it  smoking  a  cigar.  He  alleged  that  on  taking  his  seat  he  ceased 
smoking,  but  admitted  holding  the  cigar  in  his  hand.  He  was  required 
by  the  conductor  either  to  put  it  out  or  leave.  Plaintiff,  however, 
protested  that  he  was  not  smoking,  and  declined  to  leave.  He  gave  the 
conductor  his  name  and  address,  and  the  car  proceeded,  but  subse- 
quently the  conductor  again  required  him  either  to  throw  away  the 
cigar  or  to  leave  the  car,  and  upon  his  refusal  the  conductor,  a  powerful 
man,  seized  him  and  put  him  off  the  oar,  with  the  result  that  his  leg 
was  broken,  and  he  sustained  a  severe  shock.  He  was  67  years  old, 
and  was  still  suffering.  The  Corporation's  case  was  that  the  conductor 
did  what  he  was  entitled  to  do,  the  plaintiff  having  refused  to  obey  the 
bye-laws  applying  to  his  case.  The  breaking  of  the  leg  was  described 
as  a  regrettable  accident.  Mr.  Justice  Walton  held  that  although 
plaintiff*s  conduct  was  obstinate  and  stupid,  it  did  not  justify  recourse 
to  unnecessary  violence  The  jury  awarded  the  plaintiff  ;fr,ooo 
damages,  and  judgment  was  entered  accordingly. 

The  Purchase  of  Woolwich  Tramways.— Major  Carew  sat, 
on  December  9,  at  the  Surveyors'  Institution,  Westminster,  as  arbitra- 
tor, to  determine  the  price  to  be  paid  by  the  London  County  Council 
for  the  compulsory  acquisition  of  the  Woolwich  and  South-east 
London  Tramway  Company's  S3rstem.  Sir  E.  Boyle,  K.C.,  Mr.  E. 
Morten,  and  Mr.  Leuchars  were  counsel  for  the  Company,  and  Mr. 
G.  M.  Freeman,  K.C.,  and  Mr.  G.  Rhodes  represented  the  London 
County  Council.  Sir  E.  Boyle,  K.C.,  in  opening  the  case,  described 
the  system  in  detail.  He  said  there  were  4J  miles  of  track,  and  this 
had  been  valued  in  two  sections.  Together  these  valuations  amounted 
to  ;f  25.917.  Then  they  claimed  ;f  2,085  for  the  offices  and  ;f  17.316  for 
the  depot.  For  horses  they  claimed  £5,172  and  for  cars  ^2,500.  A 
sum  of  ^25,000  was  set  down  for  street  widenings,  and  other  items 
made  the  total  claim  ;f85,8i3  2s.  8d.  Twenty  years  ago  local 
authoritie .  were  less  assertive  of  their  rights  than  they  were  now.  No 
tramway  could  to-day  be  laid  in  such  narrow  streets  as  those  through 
which  these  lines  passed,  and  they  claimed  that  it  would  cost  £25,000  to 
make  the  streets  the  required  width.  A  similar  claim  was  made  in  the 
London,  Deptford,  and  Greenwich  tramways  case,  and  was  now  before 
the  High  Court.  Mr.  Freeman  said  he  should  object  to  any  evidence 
being  called  on  this  point.  This  was  a  claim  for  street  widenings 
which  never  had  been  and  never  would  be  made  by  the  Company. 
Should  the  claim  be  allowed  the  Company  would  put  into  its  pocket 
;f  25,000  in  respect  ot  expenses  which  they  had  never  incurred.  If  the 
street  widenings  had  to  be  done  now  they  would  have  to  be  done  by 
the  London  County  Council.  Witnesses  having  been  called,  the  pro- 
ceedings were  adjourned. 

Electric  Tramcars  and  Licences.-  The  case  of  the  Yorkshire 
(Woollen  District)  Electric  Tramways,  Limited,  v.  Ellis,  came  before 
the  Lord  Chief  Justice  and  Justices  Kennedy  and  Ridley  in  the  King's 
Bench  Division  on  December  20.  The  appellants  complained  of  a 
decision  of  the  Justices  of  Dewsbury,  who  had  convicted  and  fined  them 
2s.  6J.  They  were  a  light  railway  company,  formed  under  Orders  in 
accordance  with  the  Light  Railways  Act  of  1896,  and  the  respondent, 
Mr  Hiram  Ellis,  the  Town  Clerk  of  Dewsbury,  summoned  them  for 
allowing  one  of  their  cars  to  ply  for  hire  in  the  borough  without  a 
licence,  his  contention  being  that,  under  the  Towns  Police  Clauses  Act 
of  1847,  the  vehicle  must  be  regarded  as  a  hackney  carriage.  The 
magistrates  had  upheld  this  contention,  and  hence  the  present  appeal. 
Mr.  Danckwerts.  K.C.,  who  represented  the  tramway  company,  said 
the  decision  that  a  carriage  run  upon  a  light  railway  was  a  hackney 
carriage  carried  with  it  this  absurdity,  that  a  light  railway  must  get  a 
licence  from  every  local  authority  through  which  the  line  ran.  and  there 
might  be  a  great  number  of  them.  Consequently,  altiiough  the  railway 
company  was  bound  to  run  such  a  number  of  cars  as  was  necessary  to 
meet  the  pubHc  requirements,  each  one  of  the  local  authorities  would 
have  the  discretion  of  saying  how  many  of  these  carriages  there  must 


be.  Mr.  Macmorran.  K.C.,  who  appeared  for  the  respondent,  sup- 
ported the  conviction  on  technical  grounds  arising  out  of  several  Acts 
of  Parliament  connected  with  tramways  and  other  vehicles.  The  Lord 
Chief  Justice  said  the  point  involved  did  the  greatest  credit  to  the 
ingenuity  of  the  people  who  raised  it.  The  Court,  however,  could  not 
come  to  the  conclusion  that  that  which  was  in  substance  a  railway  was 
to  be  subject  to  the  provisions  of  the  Towns  Police  Clauses  Act  in 
regard  to  the  licencing  of  hackney  carriages  The  absurdity  of  the 
thing  was  too  great.  The  appeal,  therefore,  must  succeed.  The  other 
judges  concurring,  the  appeal  was  allowed  with  costs  and  the  conviction 
quashed. 

Deptford  and  Oreenwich  Tramways.— Mr.  Justice  Bray  in 
the  King's  Bench  Division,  on  Decomber  15,  considered  a  point  in  an 
award  made  by  Mr.  Henry  Graham  Harris  in  the  arbitration  between 
the  London,  Deptford,  and  Greenwich  Tramways  Company  and  the 
London  County  Council,  which  came  before  him  by  way  of  special 
case.  In  August,  1900,  the  London  County  Council  decided  to  acquire 
the  Company's  undertaking.  The  Company  and  the  Council  differed 
as  to  the  price  to  be  paid,  and  Mr.  H.  G.  Harris  was  appointed 
arbitrator  in  the  matter.  He  found  that  the  value  was  ;f9i,373  7s.  6d. 
At  the  time  the  Company  obtained  Parliamentary  powers  for  the  con- 
struction of  the  line,  it  was  not  the  practice  to  require  the  promoters 
of  tramway  undertakings  to  widen  the  streets  through  which  the  cars 
were  intended  to  be  run,  or  to  make  any  contribution  towards  such 
widening.  But  if  Parliamentary  powers  for  the  tramway  had  been 
obtained  in  1900,  the  Company  would  certainly  have  been  required  to 
contribute  one-third  of  the  cost  of  street  widening.  The  Company 
therefore  contended  that  the  present  value  of  the  undertaking  was 
enhanced  by  reason  of  its  being  freed  from  the  liability  to  contribute 
to  such  widenings.  The  arbitrator  stated  that  in  his  opinion  the  con- 
tention of  the  Company  was  wholly  unfounded.  Should  the  Court, 
however,  be  of  opinion  that  the  contention  of  the  Company  should 
prevail,  he  awarded  the  Company  ;f22.773  in  addition  to  the  sum  of 
£9^ '5^5  7s.  6d.  On  December  21,  his  Lordship  decided  the  case.  He 
said  that  the  street  widenings  had  not,  in  fact,  been  made,  and  it  was  a 
startling  proposition  that  the  Council  should  have  to  pay,  as  part  of  che 
purchase  money,  for  an  expenditure  which  had  never  been  incurred. 
It  was  admitted  that  the  claim  was  a  novel  one,  and  that  there  was  no 
authority  to  support  it,  and  he  had  come  to  the  conclusion  that  the 
arbitrator  was  right  when  he  expressed  the  opinion  that  the  contention 
was  wholly  unfounded.  The  Company's  contention  could  not  prevail, 
and,  therefore,  they  were  entitled  to  only  >f 91,363  7s.  6d.,  and  not  to 
the  additional  ^22,773  6s    8d. 


GLASGOW   TRAMWAY  MANAGERSHIP. 

At  a  meeting  of  Glasgow  Town  Council  on  December  12  a  report  was 
submitted  by  the  Tramways  Committee  regarding  the  appointment  of 
Mr.  James  Dalrymple  as  general  manager  of  the  tramways.  This 
stated  that  a  sub-committee  had  considered  the  question  of  salary,  and 
had  agreed  by  six  votes  against  three  to  recommend  that  the  salary  be 
;f  1,000  per  annum,  rising  to  ;f  1,250  by  annual  increments  of  ^^50.  The 
minority  were  in  favour  of  a  salary  of  ;C850  rising  to  ;f  1,000.  The 
sub-committee  further  agreed  that  the  appointment  should  be  subject 
to  the  following  terms  and  conditions  :  (i)  The  appointment  shall  be 
held  during  the  pleasure  of  the  Corporation  ;  (2)  the  general  manager 
shall  devote  his  whole  time  to  the  duties  of  the  office ;  (3)  the  general 
manager,  under  the  direction  and  subject  to  the  control  of  the 
Corporation,  shall  have  the  full  management  of  the  tramways  depart- 
ment :  (4)  the  general  manager  shall  appoint  and  control  the  entire 
staff,  and  shall  have  power  to  suspend  or  dismiss  any  person  employed 
under  him,  and  shall  be  responsible  to  the  Corporation  for  the  good 
conduct  of  the  persons  appointed  by  him  and  generally  for  the 
efficiency  of  the  department  under  his  management ;  provided  always 
that  before  appointing  or  dismissing  the  head  of  any.  of  the  departments 
under  him  he  shall  submit  the  name  of  such  person  to.  and  obtain  the 
sanction  of,  the  Tramways  Committee  ;  (5)  the  general  manager  shall 
in  such  way  and  manner  as  the  Corporation  may  direct,  keep  regular 
and  distinct  books  and  accounts  showing  the  whole  financial  transactions 
of  the  tramways  department,  and  shall,  at  such  time  as  the  Corporation 
may  direct,  deposit  all  monies  received  by  him  in  bank ;  and  (6)  the 
general  manager  shall  also,  at  such  times  as  the  Corporation  may 
direct,  submit  accounts  and  statements  showing  the  entire  working  of 
the  trimways  department ;  and  shall,  from  time  to  time,  make  such 
returns  and  reports  as  the  Corporation  or  the  Tramways  Committee 
may  require. 

The  Tramways  Committee  voted  on  the  salary  recommended  by  the 
sub-committee  and  on  two  amendments,  when  a  proposal  that  the 
salary  should  be  ;C85o,  rising  by  £50  annual  increases  to  ;f  i.ooo,  was 
carried  by  a  clear  majority.  The  sub-committee's  report,  subject  to 
this  change,  was  approved. 

The  Town  Council,  on  the  report  being  submitted,  discussed  the 
question  of  salary  at  some  length,  and  by  31  votes  against  29,  fixed  the 
salary  at  ;f  1,000. 
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NEW  CONTRACTS  AND  ORDERS. 

Sunderland  Corporation  have  accepted  the  tender  of  the  General 
Electric  Company,  Limited,  for  three-phase  generators  and  motors. 

Dick,  Kerr  and  Company,  Limited,  have  received  an  order 
from  East  Ham  Borough  Council  for  lo  car  top  covers,  at  ^85  each. 

S.  Dixon  and  Son,  Limited,  have  supplied  one  of  their  Turner's 
automatic  8-point  controllers  to  the  West  Ham  Corporation  Tramways. 

Torquay  Town  Council  have  accepted  the  tender  of  the  Alphons 
Custodis  Chimney  Construction  Company  for  the  erection  of  the 
chimney  stack  at  the  new  power-station,  at  ;f3,7i9. 

The  North  Eastern  Steel  Company,  of  Middlesbrough,  have 
secured  the  contract  for  the  supply  of  tramway  rails  and  fish-plates  to 
the  Leith  Town  Council,  at  £5  los.  per  ton. 

The  British  Electric  Plant  Company,  Limited,  have  received 
a  contract  from  the  Alloa  Coal  Company  for  a  complete  direct-current 
electric  power  plant  with  engines  for  their  Bannockburn  colliery. 

Messrs  J.  Q.  White  and  Company  have  secured  the  contract 
for  the  construction  of  Mansfield  and  District  Light  Railways  at  ;f  48,000. 
Messrs.  Bramwell  and  Harris  are  the  consulting  engineers. 

The  British  Thomson -Houston  Company,  Limited,  have 
secured  the  contract  for  the  turbo-alternating  electric  plant  required 
on  the  new  sections  of  the  Leeds  Corporation  tramways. 

Leeds  Corporation  have  accepted  the  tender  of  the  Leeds  Steel 
Works  for  the  supply  of  850  tons  of  steel  rails  at  £^  7s.  6d.  a  ton,  which 
is  stated  to  be  the  lowest  price  steel  rails  have  ever  been  secured  at  in 
Leeds. 

Newport  (Mon.)  Corporation  have  accepted  the  following  tenders 
for  machine  tools  required  by  the  tramways  department:  J.  Hatch, 
wheel  grinder,  /125  ;  Dempster,  Moore  and  Company,  machine  tools, 
^225. 

The  British  Westinghouse  Electric  Company  have  secured 
a  contract  for  the  supply  of  dynamos  and  switchboards  to  the  extent 
of  ^40,000  for  Belfast  tramways,  also  a  sub-contract  for  400  con- 
trollers, from  Messrs.  J.  G.  White  and  Company. 

Messrs.  Mountain  and  Olbson,  successors  to  the  McGuire 
Manufacturing  Company,  have  secured  an  order  from  West  Ham 
Corporation  for  35  trucks  and  70  life-guards.  The  latter  are  of  the 
Simplex  type,  the  firm  having  acquired  a  right  to  manufacture  these. 

Burslem  Town  Council  have  accepted  the  following  tenders  for 
additions  to  their  electrical  plant :  Callender's  Cable  Company, 
cables,  ;f9,554 ;  Messrs.  Dick,  Kerr  and  Company,  engines  and 
dynamos,  ;f  1,863;  General  Electric  Company,  Limited,  balancer  and 
booster,  ^337. 

Gloucester  Corporation  have  received  the  following  tenders  for 
an  eleotric  water  sprinkler  for  the  tramways : 

£ 

Diclc  Kerr  and  Company,  Limited  (accepted > 550 

British  Thomson-Houston  Company,  Limited  557 

Brush  Electrical  Engineering  Company,  Limited      565 

Blackpool  Corporation  have  accepted  the  following  tenders  for 
the  construction  of  the  new  promenade  tramway  : 

Walter  Scott,  Limited,  for  the  supply  of  tram-rails,  fish-plates,  and  anchor-joints. 

Guest,  Keen,  and  Nettlefold,  Limited,  for  tie-bars. 

Edgar  Allen  and  Company,  Limited,  for  points,  connecting  boxes,  crossings, 

manganese  steel  rails,  and  drain  boxes. 
Bayliss,  Jones,  and  Bayliss,  Limited,  for  bolts,  nuts,  and  washers. 

Glasgow  Corporation  have  accepted  the  following  tenders  in  con- 
nection with  the  extension  of  the  municipal  tramway  system  from 
Pollokshaws  East  to  Giffnock,  viz..  that  of  the  National  Conduit  and 
Cable  Company,  Limited,  for  cables  ;  that  of  the  Howard  Conduit 
Company,  Limited,  for  conduits ;  and  tliat  of  the  Edison  and  Swan 
United  Electric  Light  Company,  Limited,  for  electric  lamps. 

Regenerative  Control.-  In  the  early  part  of  December  cars  fitted 
with  Raworth^s  regenerative  control  were  put  into  operation  at 
Birmingham,  Bournemouth,  and  Havre.  In  each  case  a  pattern  of 
motor  has  been  used  which  had  not  previously  been  tried,  viz.,  Brush 
1,002  B.  Westinghouse  49  B,  and  General  Electric  i  ,000.  An  order  has 
also  been  received  to  fit  up  a  car  for  the  Corporation  of  West  Ham. 

Messrs.  Thomas  Oliver  and  Son,  of  38,  Victoria  Street,  S.W  , 
have  received  an  order  for  the  construction  of  the  portion  of  the  new 
Cardiff  railway  between  Tongwynlais  and  Treforest.  This  section  is 
about  5j  miles  in  length.  Sixteen  tenders  were  received,  the  compe- 
tition being  exceptionally  keen. 

The  Staly bridge,  Hyde,  etc..  Tramway  Board  have  accepted 
,  the  tender  of  Underwood  and  Brother  for  joining  their  tramway  with 
that  of  the  Ashton-under-Lyne  system:  that  of  Dick,  Kerr  and  Com- 
pany  for  overhead  equipment;    and  of   Cook   and   Son  for  heating 
apparatus  for  the  car  shed,  stores,  and  fitting  shops. 

Meldnim  Brothers,  Limited,  of  Manchester,  have  received 
from  the  Admiralty  a  contract  for  one  of  their  well-known  "  Simplex" 


regenerative  refuse  destructors  with  steam  generating  plant.  This  is 
to  be  erected  at  Chatham  Dockyard  in  connection  with  the  large 
electric  power  plant  which  is  being  installed  under  the  directions  of 
Messrs.  Preece  and  Cardew,  the  Admiralty's  consuhing  engineers. 

Cars  for  the  Baker  Steeet  and  Waterloo  Railway.    The 

American  Car  and  Foundry  Company  have  given  an  order  to  Mr.  A. 
K.  Baylor  for  the  cabinet  work  and  other  inside  finishing  required  for 
the  cars  which  the  company  will  build  at  Trafford  Park  for  the  Baker 
Street  and  Waterloo  Railway.  The  company  have  already  made 
substantial  headway  in  the  arrangements  for  their  works,  which,  as 
mentioned  m  a  previous  issue,  will  be  erected  on  land  adjacent  to  the 
British  Electric  Car  Company's  shops. 

Stepney  Borough  Council  have  received  the  following  tenders  for 
the  supply  and  delivery  of  conduits,  troughs,  and  covers,  for  twelve 
months  :  Conduits :  W.  T.  Henley's  Telegraph  Works  Company 
(accepted),  ;f  1,807  13s.  4d.  ;  J.  Knowles  and  Company,  ;£"2,053  6s.  8d.; 
Albion  Clay  Company,-  /i,9io  i6s.  lod.  ;  Siemens  Brothers  and 
Company,  £1 ,840  13s.  4d. ;  Doulton  and  Company  (informal).  Troughs 
and  covers :  Siemens  Brothers  and  Company  (accepted),  /i  ,235  13s.  4d. ; 
do.  alternative,  ;f  1,301  13s.  4d.;  J.  Knowles  and  Company,  /i,9i7  13s  4d.: 
DoultonandCompany/1,353;  W.T.Henley's  Company,  ;f  1, 301  13s.  4d  ; 
do.  alternative,  ;f  1,290  12s.  4d.  'An  order  has  also  been  placed  with 
Messrs.  Babcock  and  Wilcox  for  an  exhaust  stack  in  connection  with 
the  extension  of  the  generating  station  at  / 300. 

Yarmouth  Town  Council  have  accepted  the  tender  of  Jacob 
Bros,  and  Company,  a  Belgian  firm,  for  the  supply  of  steel  rails,  fish- 
plates, sole-plates,  tie-bars,  and  bolts,  for  the  Gorleston  tramways,  at 
jf4,665,  i6s.     The  following  tenders  were  received  : 

£    s.  d. 

Walter  Scott  (British)      5.651  10    o 

North  Eastern  Steel  Company  (British)        5.400    2    6 

Bolckow,  Vaughan  and  Company   ,.  5,257  12    6 

Barrow  Steel  Company  ,,  5,174    2    6 

MacLellan  and  Company  .,  5,741    o    o 

A.  Penny  and  Company  (Belgian)       4.919    7    6 

Le  Bas  and  Company  „  4,749    8    2 

Jacob  Bros.,  and  Company    „  4,665  16    o 

Fourteen  tenders  in  all  were  sent  in.     The  six  not  quoted  above  were 
incomplete. 

Erith  Urban  Council  have  received  the  following  tenders  in  con- 
nection with  their  tramway  undertaking  : 

£   s.  d. 

Messrs.  Mountain  and  Gibson,  track  sweeping  and  watering  car  650    o  o 

British  Thomson- Houston  Company,  Limited,  tramcars          ...  8,189  10  o 

Ditto,  track  sweeping  and  watering  car 608    o  o 

Messrs,  Dick,  Kerr  and  Company,  tramcars          8.935    o  o 

Ditto,  track  sweeping  and  watering  car 668    o  o 

Messrs,  Hurst,  Nelson  and  Company,  tramcars     7,528    o  o 

Ditto,  track  sweeping  and  watering  car 568    o  o 

Brush  Electrical  Engineering  Company,  tramcars          8,278    o  o 

Ditto,  track  sweeping  and  watering  car 680    o  o 

British  Westinghouse  Electrical  Manufacturing  Company,  with 

Brush  Company's  cars 8,62815  o 

Ditto,  alternative  oflFer  with  Hurst-Nelson  cars          8.025    o  o 

Ditto,  track  sweeping  and  watering  car 608    o  o 

St.  Louis  Car  Company,  cars 9.279    «  o 

Messrs.  Witting,  Eborall  and  Company,  tramcars 7,682    o  o 

Ditto,  track  sweeping  and  watering  car 573    o  o 

The  St.  Louis  Car  Company  stated  that  they  proposed  to  erect  and 
equip  the  cars  at  Erith,  and  as  far  as  possible,  employ  local  labour. 
The  tenders  were  referred  to  the  consulting  engineers. 

Belfast  and  Monte  Video  Tramway  Contracts.  —The  following 
additional  information  in  regard  to  the  large  contracts  for  Belfast  and 
Monte  Video,  which  we  recently  announced  had  been  secured  by  J.  G. 
White  and  Company,  Limited,  is  of  interest.  As  regards  the  Belfast 
contract,  it  is  divided  into  six  sections.  First  is  the  permanent  way, 
which  includes  the  construction  of  28^  miles  of  double  track,  and  the 
repairing  and  bonding  of  8  miles  of  double  track  and  two  of  single.  The 
new  rails  will  be  British  standard,  Nos.  4  and  4c.  The  concrete  bed 
will  be  7  in.  thick,  and  granite  setts  will  be  employed.  The  value  of 
the  special  work  amounts  to  ;f  25,000.  The  second  section  consists  of 
37  miles  of  overhead  construction,  mostly  span  wire.  The  trolley  wire 
is  4/0  S.W.G.  Section  3  is  the  cables,  comprising  feeders,  telephone 
and  test  cables.  The  feeders  will  be  laid  oh  the  solid  system  in 
earthenware  troughs  filled  in  with  bitumen .  The  dielectric  is  vulcanised 
bitumen.  The  fourth  section  includes  engines,  dynamos,  switchboard, 
condensing  plant,  etc.  .  There  will  be  three  engines  and  direct-current 
dynamos  of  1,000  kw.  each,  and  running  at  a  speed  of  180  revolutions 
per  minute;  two  250-KW.  three-phase  motor  generators;  two  125-KW. 
three-phase  motor  generators;  and  a  25-ton  crane.  The  fifth  section 
is  the  boiler-house,  containing  four  boilers  (170  lbs  pressure),  super- 
heaters, mechanical  stokers,  coal  and  ash  conveying  plant,  and  the 
usual  piping.  The  sixth  section  is  the  supply  of  170  electric  cars. 
As  regards  the  Monte  Video  contract,  this  involves  the  reconstruction 
of  51  miles  of  permanent  way  and  the  provision  of  the  accompanying 
overhead  construction.  The  number  of  cars  to  be  supplied  is  100.  The 
power-station  will  contain  generating  sets  to  the  amount  of  2,000  kw. 
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PERSONAL. 


Mr.  J.  W.  Turner  has  besn  appointed  chief  assistant  at  Hudders- 
field  Corporation  Electricity  Works. 

5ir  Edward  Qrey  has  been  elected  chairman  of  the  North  Eastern 
Railway  Company  in  succession  to  the  late  Viscount  Ridley. 

Mr.  5.  Woodfield  has  resigned  his  position  with  the  British 
Thomson-Houston  Company  in  order  to  join  the  staff  of  J.  G.  White 
and  Company,  Limited. 

Mr.  Walter  H.  Wood,  general  manager  of  the  Hull  and  Barnsley 
Railway,  has  been  appointed  by  the  Secretary  for  India  to  be  a  member 
of  the  Indian  Railway  Board. 

Mr.  John  Metcalfe,  the  late  manager  of  the  Gateshead  and  Dis- 
trict Tramway  Compamy,  has  entered  the  employment  of  the  British 
Johns-Manville  Company,  Limited,  of  Fenchurch  Street,  E.C. 

Mr.  Joseph  Carter  has  been  appointed  secretary  of  the  Metro- 
politan District  Railway  in  the  place  of  Mr.  William  Jones,  who 
retired  at  the  end  of  the  year. 

The  Earl  of  Lauderdale  has  been  elected  chairman  of  the  Great 
Northern  and  City  Railway  in  succession  to  Sir  Chas.  Scotter,  who  has 
resigned. 

Mr.  T.  Lewis,  permanent  way  inspector  of  the  Leicester  tramways, 
has  been  appointed  permanent  way  inspector  by  the  Belfast  Tramways 
and  Electricity  Committee. 

Mr.  H.  H.  Heayberd,  formerly  in  the  employment  of  R.  W.  Black- 
well  and  Company,  Limited,  has  been  appointed  outside  equipment 
assistant  by  the  Hull  Corporation  tramways  department. 

Mr.  Daniel  Creedon  (son  of  the  late  manager)  has  been  appointed 
manager  and  permanent  way  inspector  of  the  SchuU  and  Skibbereen 
Tramway  Company.     Eleven  applications  were  received  for  the  post. 

Mr.  R.  P.  Ellis,  assistant  superintendent  of  the  Great  Eastern 
Railway,  has  been  appointed  chief  superintendent  of  the  line,  and  took 
over  the  duties  from  January  i,  on  the  retirement  of  Mr.  H.  G.  Drury. 

Mr.  A.  H.  Burbid^e,  who  was  resident  engineer  to  Messrs.  Kennedy 
and  Jenkin  during  the  construction  of  the  Kilmarnock  electric  tramway 
system,  has  been  appointed  electrical  engineer  and  tramway  manager 
for  the  Corporation  of  that  town. 

Mr.  W.  F.  Endean,  chief  inspector  of  the  Devonport  and  District 
Tramways  Company  and  brother  of  Mr.  J.  W.  Endean,  manager  of  that 
company's  system,  has  been  appointed  manager  of  the  Middleton 
Electric  Traction  Company's  tramways. 

Mr.  A.  T.  Smith,  chief  assistant  electrical  engineer  to  Bury 
Corporation,  has  been  appointed  electrical  engineer  to  the  Leigh 
Corporation  Tramways  and  Electricity  Committee,  at  a  salary  of  ;f  250 
per  annum.     There  were  147  applicants. 

Mr.  Earnest  H.  Hiley,  district  superintendent  of  the  North 
Eastern  Railway  at  York,  has  been  appointed  chief  passenger  super- 
intendent of  the  Great  Northern  Railway,  consequent  upon  the  retire- 
ment of  Mr.  George  Mason. 

Mr.  William  Barclay  Parsons,  who  has  been  chief  engineer  of 
the  Rapid  Transit  Commission  of  New  York,  has  resigned  and  will 
devote  himself  to  the  work  of  the  Panama  Canal  Commission,  of  which 
he  is  a  member,  and  to  general  practice. 

Mr.  Cyril  M.  5haw,  of  Wakefield,  has  been  appointed  electrical 
engineer  to  the  Worcester  Corporation  at  a  salary  of  ;f  400,  rising  by 
annual  increments  to  £500.  Mr.  Shaw  received  29  votes  to  7  given 
for  the  second  selected  candidate,  and  5  for  the  third.  There  were 
95  applications. 

Mr.  A.  A.  Blackburn,  A.M.I.E.E.,  car  shed  superintendent  of 
the  Manchester  Corporation  Tramways,  has  been  appointed  car  works 
sup>erintendent  to  the  Belfast  Corporation  Tramways.  Mr.  Blackburn 
has  been  with  the  Manchester  Corporation  Tramways  for  over  two 
years.     He  takes  up  his  new  duties  in  Belfast  on  February  i. 

Mr.  Walter  Binns,  the  Reading  Corporation  tramways  manager, 
has  been  voted  an  increase  of  salary  from  ;f  300  to  ;f40o  a  year,  rising 
further  by  two  annual  increments  of  £^0  to  £500  per  annum.  This 
svas  granted  on  condition  that  Mr.  Binns  agreed  to  remain  in  the  service 
of  the  Corporation  for  a  period  of  three  years. 

Mr.  Henry  Evans,  of  the  Glasgow  and  South  Western  Railway, 
has  ^jeen  appointed  by  the  directors  of  the  Midland  Railway  Company, 
to  succeed  Mr.  W.  E.  Adie  as  goods  manager  from  March  i  next.  Mr. 
Eaton,  the  superintendent  of  the  line,  who  has  been  with  the  company 
nearly  43  years,  has  resigned. 

Mr.  John  Young,  formerly  manager  of  the  Glasgow  Corporation 
tramways  and  now  general  manager  of  the  Metropolitan  District  rail- 
way, was  welcomed  in  London  on  December  13  by  some  three  or  four 
hundred  fellow-Scots  at  a  smoking  concert  under  his  chairmanship  at 
the  Great  Eastern  Hotel. 

Mr.  Alfred  H.  Qlbbings,  consulting  electrical  engineer,  informs  us 
that  owing  to  the  completion  of  his  engagement  with  the  Stalybridge, 
Hyde.  Mossley  and  Dukinfield  Tramways  and  Electricity  Board  on 


December  31,  all  communications  of  a  personal  nature  should  be 
addressed  to  •*  Lynton,"  Wellington  Road  North,  Stockport. 

Councillor  5hentali  has  recently  succeeded  Alderman  J.  Pierson 
as  chairman  of  Chesterfield  Corporation  Tramways  Committee,  Mr. 
Pierson  was  chairman  of  the  committee  when  the  electrification  of  the 
horse  tramways  was  determined  upon,  and  it  was  largely  due  to  his 
efforts  that  the  Council  have  so  energetically  carried  out  their  scheme 
that  cars  have  so  soon  been  put  in  regular  service. 

Mr.  J.  E.  Teasdel,  the  Cardiflf  Corporation  deputy-engineer  and 
assistant  tramway  manager,  has  been  presented  by  the  electric  light 
and  tramway  employees  with  a  gold  watch  and  chain,  a  case  of  cutlery, 
and  a  cigar-case,  on  the  occasion  of  his  departure  to  take  over  the 
managership  of  the  Pontypridd  Corporation  tramways  and  electric 
lighting  systems. 

Mr.  A.  J.  Lawson,  M.i.C.E.,  M.I.E.E.,  who  for  the  last  three 
years  has  held  the  position  of  chief  electrical  engineer  to  the  British 
Electric  Traction  Company,  Limited,  having  tendered  his  resignation 
in  September  last,  severed  his  connection  with  the  company  on 
December  31.  He  will  continue  to  practise  as  a  consulting  engineer 
at  his  present  address,  4,  Adelphi  Terrace,  Stramd,  W.C. 

Mr.  H.  Q.  Drury,  superintendent  of  the  Great  Eastern  Railway, 
retired  at  the  end  of  the  past  year.  He  has  been  in  the  service  of  the 
company  since  its  inception  in  1862.  Prior  to  that  date  he  was  for 
nine  years  in  the  employment  of  the  Eastern  Counties  Railway,  which 
became  incorporated  with  the  G.  E.  R.,  so  that  Mr.  Drury  has  alto- 
gether devoted  over  50  years  of  his  life  to  railway  work. 

Mr.  John  Baynes,  M.I.Mech.E.»  who  represented  the  Wallace 
Supply  Compamy  of  Chicago,  U.S.A.,  in  this  country,  was  found  dead 
and  entirely  covered  by  water  in  a  bath  at  his  flat  in  Victoria  Street, 
London.  At  the  inquest,  on  December  6,  the  medical  evidence  was 
that  death,  which  was  due  to  heart  failure,  must  have  taken  place 
six  or  eight  hours  before  the  discovery. 

Mr.  Thomas  Scott,  A.M.I. M.E.,  for  many  years  chief  engineer 
and  manager  for  Messrs.  Macartney,  McElroy,  and  Company,  Limited, 
has  severed  his  connection  with  that  firm,  and  has  commenced  busi- 
ness as  consulting  and  contracting  engineer,  at  3.  London  Wall  Build- 
ings. His  wide  e.xperience  in  all  classes  of  electric  traction  work  both 
at  home  and  abroad  should  ensure  his  success  in  his  new  undertaking. 

Mr.  Webster,  engineer  at  the  Shrub  Hill  power-station  of  the 
Edinburgh  and  District  Tramway  Company,  received  a  tribute  in  the 
Board  of  Trade  report  on  the  recent  explosion  for  the  promptness  of 
his  action  in  closing  the  steam  connections.  He  effected  this  at  grave 
personal  risk  and  injury,  and  the  danger  which  threatened  the 
occupants  of  the  boiler-room  was  thus  averted.  An  abstract  of  the 
report  appears  in  our  Tramway  Notes  column. 

Mr.  J.  Barber  Qlenn,  the  popular  secretary  of  the  Belfast  and 
other  tramway  companies,  on  New  Year's  Eve  drove  home  the  last 
tramcar  under  the  auspices  of  the  Belfast  Street  Tramway  Company, 
the  Corporation  takinii  possession  of  the  lines  on  January  i.  Thirty- 
two  years  ago  Mr.  Glenn  drove  the  first  car  on  the  Belfast  streets,  and 
since  then  he  has  been  actively  associated  with  tramway  undertakings 
throughout  the  Unitd  Kingdom,  his  name  being  well  known  as  a 
pioneer  of  electric  traction. 

Councillor  J.  5.  Dronsfield  has  been  appointed  chairman  of  the 
Oldham  Tramways  Committee.  After  the  last  municipal  election 
Councillor  J.  Middleton,  who  was  then  vice-chairman,  was  appointed 
to  the  vacant  chairmanship.  This  was  a  non -political  selection,  and 
was  based  simply  on  the  latter  gentleman's  long  experience  on  the 
Tramways  Committee.  It  has  since  been  thought  desirable  to  intro- 
duce the  political  element,  and,  as  Councillor  Middleton 's  party  is 
now  in  a  minority,  he  thus  vacates  the  chair  in  favour  of  Councillor 
Dronsfield. 

Mr.  W.  H.  Dixon,  who  is  well  known  to  tramway  men  as  the 
secretary  of  Hadfield's  Steel  Foundry  Company,  Limited,  has  been 
appointed  a  director  of  that  company.  The  promotion  comes  as  a  well- 
deserved  recognition  of  the  energetic  work  which  Mr.  Dixon  has  done 
for  the  company  during  an  important  phase  of  its  history.  Our  readers 
are  familiar  with  the  enterprise  shown  by  the  Had  field  Company  in 
undertaking  the  manufacture  of  special  track-work  for  tramways,  and 
the  success  which  the  company  has  achieved  in  this  direction  is  due  in 
no  small  measure  to  Mr.  Dixon's  assistance. 

Mr.  J.  B.  McDonald  has  resigned  his  directorship  of  the 
Interborough  Rapid  Transit  Company,  and  the  Rapid  Transit 
Construction  Company,  of  New  York,  these  being  the  companies 
concerned  in  the  New  York  Subway,  for  the  construction  of  which 
Mr.  McDonald  was  the  original  contractor.  On  December  14  he  was 
elected  a  director  of  the  Metropolitan  Securities  Company,  which 
controls  the  surface  transportation  system  of  New  York.  Mr.  McDonald 
has  announced  that  his  efforts  will  be  devoted  towards  securing  for  the 
Metropolitan  Company  its  proposal  to  the  city  to  build  an  independent 
subway  on  the  east  side  of  New  York  from  the  Battery  to  the  Bronx, 
which  would  provide  lateral  connections  with  the  company's  surface 
cars  without  additional  fare. 
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Mr.  E.  Kilburn  Scott,  /Vl.ln5t.E.EM  A-MJostX-E.,  has  been 
appointed  to  organise  and  take  charge  of  the  Electrical  Engineering 
Department  at  Sydney  University.  In  addition  to  lecturing  duties  he 
will  continue  his  consulting  practice.  Mr.  Kilburn  Scott  is  a  native  of 
Leeds  and  went  through  the  shops  and  drawing  office  of  John  Fowler 
and  Company,  the  well-known  locomotive  engineers.  He  was  afterwards 
with  the  Brush  and  Electric  Construction  Companies  and  with  Messrs. 
Johnson  and  Phillips.  He  has  of  late  years  been  closely  identified  with 
traction  work  in  connection  with  the  Bath  tramways,  the  undertakings 
of  the  North  Wales  Power  and  Traction  Company,  and  the  Sunderland 
District  Electric  Tramway  Company,  for  which  he  drew  up  the 
specifications  and  advised  on  the  electrical  details  generally.  Mr. 
Kilburn  Scott  has  been  for  many  years  a  regular  contributor  to  the 
technical  press  and  has  consistently  advocated  alternate  current  traction. 
He  was  author  of  the  first  book  published  on  "  Local  Transmission  of 
Power  in  Workshops,  etc.,"  and  his  paper  on  "Coal  Cutting  by 
Machinery,"  was  awarded  a  premium  by  the  Institution  of  Civil 
Engineers. 

Presentations  to  Mr.  Andrew  Nance.-Mr  Andrew  Nance, 
hitherto  general  manager  for  the  Belfast  Tramways  Company,  and 
now  appointed  to  the  similar  position  for  the  Belfast  Corporation,  was 
on  December  28  presented  by  the  tramway  employees  with  his  portrait, 
pieces  of  plate,  and  addresses.  The  whole  tramway  staff,  including 
those  employed  in  the  offices,  took  part  in  the  presentations,  all  desir- 
ing to  show  their  esteem  for  the  general  manager.  Mr.  Nance  had 
unfortunately  been  seriously  ill  recently,  and  he  had  not  recovered 
sufficiently  to  receive  the  testimonials  in  the  public  manner  which 
the  employees  would  have  liked.  Accordingly  the  presentations  were 
made  at  his  private  residence  by  a  representative  gathering  of  the 
staff.  The  portrait  of  Mr.  Nance,  which  was  presented,  was  painted 
by  Mr.  Harry  Douglas,  a  local  artist.  The  plate  took  the  form  of 
three  massive  solid  silver  bowls  for  Mrs.  Nance.  One  of  the  addresses, 
which  is  from  the  drivers  and  conductors,  is  contained  in  a  handsome 
album,  and  is  beautifully  illuminated.  The  subscribers  who  signed 
their  names  to  it  number  about  300.  Other  pages  of  the  album  are 
taken  up  with  photographic  views  of  the  city.  The  other  illuminated 
address  was  presented  by  the  staff,  aud  is  elaborately  framed. 

Mr.  J.  H.  Fooks-Bale,  M.I.E.E.,  M.I.M.E.,  has  been  appointed 
electrical  engineer  and  tramway  manager  for  the  Walthamstow  Urban 
District  Council.  There  were  69  applicants  for  the  position,  but  a 
special  committee  of  selection  reduced  them  to  eight.  These  gentlemen 
were  interviewed  by  the  full  Council  in  Committee,  with  the  result  that 
two  of  the  candidates  were  selected  for  the  appointment,  viz :  Mr. 
Fooks-Bale  and  Mr.  J.  Pattinson  Thomas,  of  the  Great  Northern  and 
City  Electric  Railway.  Upon  a  vote  being  taken,  Mr.  Fooks-Bale  was 
appointed.  The  Walthamstow  Council  are  to  be  congratulated  upon 
their  choice  of  a  tramway  manager,  for  in  Mr.  Fooks  Bale  they  have  a 
gentleman  of  thorough  experience.  During  the  three  years  he  was 
chief  assistant  to  Mr.  C.  H.  Wordingham,  at  Manchester,  he  had  the 
training  of  some  2.000  tramway-men,  and  the  supervision  of  the  st^ff 
for  repairing  500  cars.  In  this  connection  both  Mr.  J.  M.  McElroy,  the 
general  manager  of  the  Manchester  Tramways,  and  Mr.  Wordingham 
speak  of  Mr.  Fooks-Bale  in  the  highest  terms.  Another  point  in  his 
favour  was  the  fact  of  his  having  had  practical  experience  with  West- 
inghouse  gas  engines  of  similar  size  to  those  installed  at  Walthamstow. 
The  applications  for  the  post  of  traffic  superintendent  will  probably  be 
dealt  with  in  a  few  davs. 


TRADE   PUBLICATIONS. 


John  Thom,  of  Patricroft,  issues  four  copiously  illustrated  cata- 
logues of  boring  plants,  water-raismg  appliances,  waterworks  fittings, 
and  steam  valves  and  fittings. 

Air  Compressors. — A  valuable  catalogue  of  air  compressors  is 
issued  by  Peter  Brotherhood,  of  Belvedere  Road,  Westminster  Bridge, 
S.W.  Single,  double,  and  three-crank  machines  are  supplied  by  this 
firm,  and  the  working  of  these  and  other  combinations  is  elaborately 
illustrated  and  described. 

The  United  States  Packing  Company  have  issued  their  usual 
wall  calendar.  This  year  the  calendar  is  decorated  with  an  artistic 
reproduction  of  the  figure  of  Atalanta,  executed  in  bas-relief  and  tinted 
by  reflection  as  from  a  fire.  The  colouring  is  admirably  done,  and 
the  calendar  will  be  much  appreciated  by  recipients. 

Electric  Radiators.— The  Ceneral  Electric  Company,  Limited, 
have  an  excellent  range  of  electric  radiators ;  some  of  these  are  of 
decidedly  handsome  design,  and  all  are  of  undoubted  utility.  The 
advantages  of  this  clean  and  healthy  form  of  heating  should  be  more 
generally  recognised,  and  the  handy  little  list  issued  by  the  G.E.C.  will 
remove  any  impression  that  the  prices  are  at  all  prohibitive. 

The  Underfeed  Stoicer  Company,  Limited,  of  Coventry  House, 
South  Place,  Finsbnry,  E.C.,  have  just  published  a  new  catalogue 
descriptive  of  their  underfeed  stoker  for  the  smokeless  and  economical 
combustion  of  coal.  The  advantages  attending  the  use  of  an  established 
system  of  mechanical  underfeed  stoking  are  duly  set  forth  in  this  publi- 
cation, which  contains  much  of  interesting  and  instructive  matter. 


Messrs.  Dlclc,  Kerr  and  Company  issue  two  very  handsome 
books  entitled  respectively  "Continuous  Current  Generators"  and 
"  Alternating  Current  Machinery."  The  former,  which  may  be 
described  as  an  edition  de  luxe,  deals  with  the  manufacture  of  large 
continuous  current  generators,  and  is  embellished  with  17  admirable 
half-tone  engravings.  The  other  publication  treats  of  the  construction 
of  various  types  of  three-phase  generators  and  sub-station  plant, 
and  briefly  sets  forth  the  principal  features  of  the  Preston  machines. 
Some  excellent  illustrations  and  diagrams  are  included. 

Rheostatic  Controllers  and  Resistances.— Under  thisheadihg. 
the  British  Thomson-Houston  Company,  Limited,  publish  their 
pamphlet  number  177.  Several  illustrations  are  included,  showing 
controllers  both  for  continuous  and  alternating  currents.  The  appli- 
cation of  the  former  type  to  travelling  cranes,  factory  locomotives, 
electric  jennies,  hoists,  winches,  lathes,  and  a  Cotterell  press  are  also 
illustrated.  The  British  Thomson-Houston  Company  claim  for  their 
controlling  device  the  following  valuable  features,  viz.,  a  large  number 
of  controlling  points,  removable  covers,  interlocking  arrangements, 
and  interchangeable  parts. 

Peckham's  Solid  Forged  Cantilever  Truck.  -We  have  re- 
ceived a  copy  of  the  Peckham  Manufacturing  Company's  new  catalogue, 
issued  from  Mr.  Edgar  Peckham's  London  address  at  No.  34.  Albemarle 
Street,  W.  The  special  feature  of  this  publication  is  the  description 
of  Messrs.  Peckham's  extra  long  "solid  forged"  cantilever  truck,  which 
has  been  designed  for  18  and  20-feet  double-decked  and  22-feet  single- 
decked  cars.  Its  essential  features  are  :  A  long  spring  base,  supported 
from  underneath  by  a  cantilever  truss;  graduated  car  supporting 
springs,  that  regulate  the  spring  pressure  so  as  to  ensure  an  easy  riding 
car,  whether  light  or  heavily  loaded  ;  a  quick-acting,  powerful  brake, 
and  self-lubricating,  dust-tight  journal  boxes.  The  improved  side 
frames  consist  of  two  continuous  horizontal  (mild)  steel  or  iron  bars 
rolled  or  forged  without  joint  or  weld,  supported  from  underneath  by  a 
cantilever  truss,  that  sustains  the  entire  weight  of  the  end  extensions 
of  the  main  side  bars  that  support  the  car  body  springs  The  gears  for 
supporting  the  side  frames  upon  the  journal  boxes  depend  upon  the 
wheel-base  of  the  truck.  For  a  short  wheel-base  (6  to  7  feet)  the 
pendulum  gear  is  used,  while  for  a  wheel-base  of  from  7  to  9  feet  the 
radial  gear  is  applied.  Diagrams  follow  showing  sectional  views  of  the 
truck  and  of  the  pendulum  and  radial  gears.  Other  specialities  of 
Messrs.  Peckham  are  illustrated  and  described,  and  several  testimonials 
from  users  of  Peckham  trucks  in  the  United  Kingdom  are  included. 
The  introduction,  "  How  to  select  your  trucks,"  is  independent  of  the 
advertising  matter,  and  contains  some  useful  hints. 


ELECTRICAL  TRAMWAY  EQUIPMENT  FOR  JAPAN. 

On  December  27  a  special  train  consisting  of  42  wagons  left  Dick, 
Kerr,  and  Company's  Preston  works,  carrying  250  tons  of  electrical 
machinery,  being  shipped  in  connection  with  that  company's  contract 
for  the  complete  equipment  of  the  Tokyo  Denki  Tetsudo  Kabushiki 
Company's  tramways.  This  tramway  system,  when  finished,  will 
cover  over  60  miles  of  line,  and  will  require  some  250  cars.  The 
complete  installation  is  being  carried  out  by  Dick,  Kerr,  and  Qompany, 
under  the  supervision  of  a  staff  of  their  engineers,  and  it  is  surprising 
to  learn  that  the  only  effect  the  war  has  had  on  the  progress  of  the  work 
is  in  connection  with  the  transportation  of  the  machinery  from 
Yokohama  to  Tokyo,  the  railway  being  congested  with  war  material. 


REGULATIONS   FOR   HEAVY   MOTOR   TRAFFIC. 


The  Local  Government  Board  have  issued  their  regulations  in  regard 
to  heavy  motor  traffic  twelve  months  after  the  Motor-car  Act  of  1903 
came  into  force.  The  maximum  weight  allowed  for  an  unladen  motor- 
car has  been  raised  from  three  to  five  tons,  and  a  corresponding 
increase  has  been  made  in  the  joint  unladen  weight  of  the  motor-car 
and  trailer,  viz.,  from  4  to  6J  tons.  All  automobiles  over  two  tons  in 
weight  (unladen)  are  classed  as  heavy  motor-cars  under  these  regula- 
tions. The  joint  weight  of  any  heavy  motor-car  and  its  load  is 
restricted  as  follows :  Total  weight  of  car  and  load  is  not  to  exceed  12 
tons ;  the  weight  borne  by  any  axle  is  limited  to  eight  tons,  and  no 
axle  must  at  any  time  be  permitted  to  go  beyond  the  weight  accepted 
for  that  axle  at  the  time  of  the  registration  of  the  car.  No  ordinary 
tyre  (not  pneumatic  or  made  of  a  soft  or  elastic  material)  may  be  less 
than  five  inches  in  width.  It  is  not  thought  necessary  to  prescribe  the 
width  of  pneumatic  tyres,  or  those  of  a  soft  or  elastic  material,  as  the 
practical  necessities  in  such  cases  will  doubtless  be  enough  to  secure 
the  selection  of  tyres  of  suitable  strength  and  durability,  and  conse- 
quently of  adequate  size.  The  rate  of  speed  allowed  to  motor-cars 
generally  by  the  Act  of  1903  is  considerably  reduced  for  heavy  motor 
traffic  under  the  new  regulations.  This  traffic  is  now  restricted  to 
eight  miles  an  hour,  or  to  five  miles  an  hour  if  the  car  exceeds  three 
tons  in  weight  unladen,  or  has  any  axle  with  an  axle  weight  exceeding 
six  tons,  or  draws  a  trailer. 
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FINANCIAL  REPORTS  AND  COMPANY 

MEETINGS. 


East  India  Tramways  Company,  Limited.— The  directors 
recommend  a  dividend  at  the  full  rate  on  the  5  per  cent,  cumulative 
preference  shares,  carrying  forward  £83. 

Mell>ourne  Tramway  and  Omnibus  Company,  Limited.— 

The  directors  of  this  Company  have  declared  a  dividend  at  the  rate  of 
10  per  cent,  per  annum  for  the  past  half-year. 

Cape  Electric  Tramways.— An  interim  dividend  of  2J  per  cent., 
free  of  income-tax,  has  been  declared,  payable  to  all  shareholders 
registered  on  9th  January,  and  to  holders  of  coupon  No.  18  attached  to 
share  warrants  to  bearer. 

Bath  Electric  Tramways,  Limited.— The  directors  have  de- 
clared a  dividend  at  the  rate  of  5  per  cent,  per  annum  upon  the 
cumulative  preference  shares,  calculated  from  the  due  dates  of  the 
various  instalments  to  December  31,  1903. 

Provincial  Tramways  Company,  Limited. —The  directors 
recommend  a  final  dividend  of  3s.  per  share  on  the  ordinary  shares, 
making  6s.  per  share  for  the  year  to  September  30,  placing  ^7,000  to 
depreciation,  and  carrying  forward  ;f  3,400. 

Maidstone  Urban  Council  have  decided  to  borrow  from  the 
Royal  Insurance  Company,  the  sum  of  ^25,000,  required  for  the  Cor- 
poration tramway.  The  money  is  to  be  repaid  in  40  years,  and  the 
rate  of  interest  is  4  per  cent. 

Castle  Car  Syndicate,  Limited.— This  Company  was  registered 
on  December  6,  by  Linklater  and  Company,  2,  Bond  Court,  Walbrook, 
E.C.,  with  a  capital  of  /i.ooo.  Its  objects  are  to  acquire  railway, 
tramway,  and  other  car  and  carriage  works,  to  manufacture  and  deal 
in  cars,  rolling  stock,  and  vehicles,  etc. 

Cairo  Syndicate,  Limited.— This  Company  was  registered  on 
December  16,  with  a  capital  of  /i5,ooo.  Its  objects  are  to  adopt  an 
agreement  with  E.  C.  Nichols,  and  to  carry  on  the  business  of  con- 
cessionaires, explorers,  financiers,  builders,  contractors,  railway  and 
tramway  proprietors,  etc.,  in  Egypt  or  elsewhere. 

A  Russian  Tramway  Undertalcing.— The  Svet  announces  that 
Siemens  and  Halske  are  organising  an  independent  joint  stock  com- 
pany for  the  purpose  of  working  the  concession  of  the  Warsaw  electric 
tramways  system.  The  capital  of  the  Company  will  be  15,000,000 
marks,  and  there  will  be  10,000,000  marks  debentures. 

Dundee  Corporation  Tramways  show,  for  the  first  half  of  the 
current  year,  a  very  satisfactory  financial  position.  The  estimated 
expenditure  for  the  six  months  was  ;f  13,550,  while  the  actual  outlay 
amounted  to  £120  less.  With  regard  to  the  revenue,  the  estimate  for 
the  same  period  was  ;f  22,083  los.,  and  the  actual  income  was  ^23, 165  4s., 
or  /i.oSi  14s.  better  than  was  anticipated. 

Sheffield  City  Tramways.— The  gross  receipts  of  the  Sheffield 
City  Tramways  for  the  year  just  ended  amounted  to  /235,939.  The 
receipts  for  1903  were  ;£'228,743  17s.  lod.,  the  increase  therefore  being 
over  ;f 7, 000.  In  1900  the  receipts  were /121, 117  2s.  id.,  the  amount 
having  been  more  than  doubled  during  the  past  five  years.  The  average 
takings  {(ft  the  last  three  months  have  been  ^4,498  us.  2d., per  week. 

Dorchester  and  District  Electric  Supply  Company,  Limited 

— This  company  was  registered  on  December  13,  with  a  capital  of 
/i.ooo.  Its  objects  are  to  construct  cables,  accumulators,  lamps,  etc., 
and  to  carry  on  the  business  of  electrical  engineers,  suppliers  of  electric 
light  and  power,  tramway  proprietors,  etc.  The  registered  office  is  at 
II,  Carteret  Street,  Queen  Anne's  Gate,  Westminster,  S  W. 

Shropshire,  Worcestershire,  and  Staffordshire  Syndicate, 
Limited. — This  company  was  registered  on  December  16,  with  a 
capital  of  /io,ooo.  Object,  to  carry  on  the  business  of  producers, 
suppliers,  buyers,  sellers,  and  users  of  electrical  energy  for  all  purposes, 
engineers,  metal  and  wood  workers,  agents,  railway  and  tramway 
proprietors,  contractors,  etc.     Ofiice :  53,  Victoria  Street,  Westminster. 

Edinbursfh  Street  Tramways  Company.— The  sale  to  the 
town  of  Leith  of  the  company's  remaining  tramways  having  now  been 
carried  through,  the  directors  are,  in  pursuance  of  the  company's  Act 
of  1896,  proceeding  to  wind  up  the  company's  affairs.  The  remaining 
assets  are  of  such  a  nature  that  they  cannot  be  wholly  realised  at  once, 
but  the  directors  resolved  to  make,  on  January  7,  an  interim  distribu- 
tion of  1 6s.  per  share. 

Raworth's  Traction  Patents,  Limited.— This  Company  has 
now  been  formed  to  acquire  the  British  patents  granted  to  Mr.  J.  S. 
Raworth  for  the  system  of  automatic  regenerative  control  of  electric 
tramcars.  The  capital  is  ^30,000,  equally  divided  into  preferred  and 
deferred  shares.  The  former  were  offered  to  the  public.  Letters  of 
allotment  were  posted  on  December  23.  The  company  commence 
business  with  orders  for  equipment  for  65  cars. 

Aberavon  District  Tramways  Syndicate,  Limited.— This 
company  has  been  registered,  with  a  capital  of /2, 000,  in  order  to  apply 
for  a  Provisional  Order  or  Act  of  Parliament  authorising  the  construction 
of  an  electrically-equipped  tramway  in  the  parishes  of  Aberavon  and 
Margam,  Glamorgan,  and  elsewhere :  to  construct  or  acquire  tramways, 


etc.,  and  to  maintain,  develop,  and  work  the  same.     Registered  offices, 
Arlington  Chambers,  4  and  5,  Commercial  Street,  Newport,  Mon. 

New  South  Wales  Tramways.— The  report  of  the  Railway 
Commissioners  on  the  State-owned  tramways  for  the  quarter  ended 
September  30  last  has  been  issued.  The  tramways  comprise  125}  miles, 
and  are  mostly  worked  by  electric  traction.  During  the  three  months 
under  review  33,271,372  passengers  have  been  carried,  the  revenue 
amounted  to  ^192,351  and  the  expenditure  to  £162,912.  These  figures 
compare  favourably  with  the  corresponding  period  of  the  previous 
year.  The  receipts  have  increased  by  ;f6,5ii  and  the  expenditure  by 
£5'^7S*  ^he  net  improvement  being  thus  £2,838. 

Manx  Electric  Railway  Company,  Limited.— The  directors' 
repKjrt  for  the  year  ended  September  30  last,  states  that  the  gross 
receipts  amounted  to  /30,8i8,  and  the  exp)enditure  to  /i7,279,  leaving 
a  net  profit  of  £13,538.  To  this  must  be  added  the  balance  brought 
forward  from  last  year,  £3,266.  After  paying  the  preference  share 
dividend  there  remains  to  be  carried  forward  £780.  During  the  year  a 
large  amount  has  been  spent  out  of  revenue  in  raising  and  ballasting 
the  Douglas  and  Laxey  track  and  also  the  Snaefell  Mountain  track,  and 
the  whole  line  has  been  kept  in  a  good  state  of  repair.  Upon  capital 
account  there  has  been  expended  during  the  year  £20.414  in  the  com- 
pletion of  the  new  generating  plant  and  equipment,  on  rolling  stock,  the 
erection  of  car  sheds,  goods  sheds,  and  other  works.  The  sum  of  £1 ,000 
has  in  addition  been  set  aside  out  of  revenue  towards  a  renewal  fund. 

Wolverhampton  Tramways.— A  balance-sheet  has  been  sub- 
mitted to  the  Wolverhampton  Town  Council  dealing  with  the  result  of 
the  working  of  the  Lorain  system  of  tramways  now  in  operation  during 
the  six  months  ended  September  30  last.  The  total  receipts  are  stated 
to  be  £18,678,  as  against  £12,460  in  the  corresponding  period  of  last 
year.  The  total  receipts  per  car-mile  were  ii-85d.,  as  against  11  2d. 
in  the  corresponding  period.  For  maintenance  and  renewals  the  total 
cost  was  £869  ;  average  cost  per  car-mile  •55d.,  against  £825  and  •74d. 
last  year.  The  total  cost  of  the  Lorain  equipment  is  set  down  at  £379, 
as  against  £244  last  year.  The  total  general  costs  amount  to  £1,204, 
as  compared  with  £1,101  last  year.  The  total  working  costs  are  £9,911, 
against  £7,799  last  year.  The  balance-sheet  shows  a  profit  of  £1,442 
on  the  six  months  as  compared  with  a  loss  of  £262  in  the  corresponding 
period  of  last  year. 

isle  of  Thanet  Electric  Tramways  and  Llsfhtin^  Company, 
Limited. — The  directors'  report  for  the  year  ended  September  30  last, 
shows  a  balance  at  the  credit  of  profit  and  loss  account  of  £13,493  4s.  yd. 
The  traffic  receipts  amount  to  £35,005  4s.  iid.  as  against  £33,465  for 
the  corresponding  period  of  last  year,  and  the  sale  of  electricity  to 
£2,291  against  £904:  the  total  receipts  for  the  year  being  £37,620 
against  £34.677,  an  increase  of  £2,943.  To  pay  the  debenture  interest, 
dividend  on  preference  shares,  interest  on  loan,  fees  to  debenture 
trustees,  and  income  tax,  an  additional  sum  of  £2,454  ^^-  ^^-  ^^^ 
required,  which  has  been  taken  from  the  unappropriated  balance  at  the 
credit  of  last  year's  revenue  account.  Owing  to  objections  raised  by 
the  Board  of  Trade  to  the  double  truck  cars  it  became  necessary  to 
alter  them,  and  to  mount  them  on  single  trucks  at  a  cost  of  £1,833  2s.  2d., 
and  the  balance  of  the  special  account  for  •  improvement  and  recon- 
struction of  cars"  (£1,800)  will  be  written  off  revenue  in  six  annual 
instalments. 

British  Electric  Traction  Company  Limited.— The  interim 
report  of  the  British  Electric  Traction  Company,  Limited,  states  that 
the  directors  have  not  undertaken  new  obligations  of  any  magnitude, 
and  the  policy  of  restricting  capital  commitments  as  much  as  possible 
for  the  present  has  enabled  them  to  reduce  considerably  thj  .iHminis- 
tration  expenses,  whilst  some  promising  schemes  are  kept  in  reserve 
to  be  dealt  with  when  conditions  are  more  favourable.  There  has 
been  an  increase  in  the  aggregate  traffic  receipts  of  the  associated  com- 
panies, although,  owing  to  the  general  depression  in  trade  which  has 
prevailed  during  the  year,  the  increase  has  not  been  so  large  as  was 
anticipated.  It  is  hoped,  however,  that,  with  the  expected  revival  in 
trade,  there  will  be  a  further  improvement  in  traffic  receipts  and  in  the 
income  from  the  company's  investments,  which  last  year  yielded 
£136,238.  The  directors  have  declared  the  usual  interim  dividend  at 
the  rate  of  6  per  cent,  per  annum  upon  the  ordinary  shares  for  the  six 
months  to  September  30  last. 

Newcastle  Corporation  Tramways.— The  Tramways  Com- 
mittee have  issued  a  report  embodying  the  revenue  account  in  con- 
nection with  the  system  for  the  half  year  ended  September  29  last. 
After  interest  and  redemption  have  been  provided  for,  there  remains  a 
balance  of  income  over  expenditure  oi  £3,413  5s.  5d.  The  expendi- 
ture is  stated  as  follows  :  To  power,  pumping,  sub-station,  and  distri- 
bution expenses,  £5,288  5s.  8d. ;  public  (street)  lighting,  £268  17s.  9d.  ; 
general  expense^,  £8,541  7s.  7d. ;  traffic  expenses,  £36.924  7s.  7d.  ; 
maintenance,  £16,401  7s.  5d.  ;  total,  £67,424  6s.  The  receipts  were  : 
Traffic  receipts,  £100,194  is.  5d. ;  receipts  for  car  damage,  £22  13s.  6d.; 
advertising,  £139  los.  6d.  ;  public  (street)  lighting,  £1,430  ;  rents 
(shops,  etc.),  £265  3s.  id.  ;  public  supply  receipts  (for  lighting  public 
buildings,  etc  ),  £136  i6s.  2d. ;  sundry  receipts,  £60  i8s.  5d. ;  total, 
£102,239  3s.  id.  From  the  surplus  of  £34,814  17s.  id.  thus  shown, 
£16,805  13s.  id.  has  been  deducted  for  interest,  and  £14,595  i8s.  7d. 
for  redemption,  leaving  a  net  balance,  as  stated  above,  of  £3,413  5s.  5d. 
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Douglas  Southern  Electric  Tramways  Company.— The  ninth 
annual  general  meeting  of  this  company  was  held  in  Manchester  on 
December  29,  the  chairman  (Mr.  T.  J.  Hutchinson)  presiding.  The 
report  and  statement  of  accounts  showed  that  the  company's  season 
this  year  consisted  of  134  days,  as  against  123  days  last  season  ;  whilst 
the  mileage  run  was  35,075*99,  as  against  32,34377  last  year.  Not- 
withstanding the  splendid  summer,  there  had  been  a  great  falling  ofif  in 
visitors,  caused  by  the  crisis  in  the  cotton  trade,  and  the  Manx  season 
had  suffered  severely.  It  was  a  matter  for  congratulation  that  the 
receipts  had  kept  up  very  fairly — being  only  ;f  176  below  those  of  last 
season.  The  total  receipts  this  season  were  ^4.785,  as  against  /4.961 
in  1903.  The  net  profit  for  the  year  was  £1.681,  as  against  /i,965  last 
year,  which,  added  to  /209  balance  from  last  year,  gave  a  total  dispos- 
able balance  of  / 1,890.  The  directors  recommended  a  dividend  of  6 
per  cent,  upon  the  preference  shares,  which  would  absorb  / 1,558,  and 
leave  a  balance  of  ;f  332  to  be  carried  forward,  subject  to  directors'  fees. 
From  November  i,  1905,  an  additional  payment  of  5  percent,  of  the 
gross  receipts  became  due  to  the  Marine  Drive  Company. 

British  Thomson- Houston  Company,  Limited.— The  ordi- 
nary general  meeting  of  the  shareholders  of  the  Thomson-Houston 
Company,  Limited,  was  held  on  December  15,  at  the  company's 
offices.  Cannon  Street,  London,  Mr.  W.  A.  McArthur,  M.P.,  presiding. 
The  chairman  said  that  in  the  preparation  of  the  accounts  the  directors 
had  adopted  a  fairly  drastic  method  of  valuation  of  the  property.  They 
had,  with  the  acquiescence  of  the  principal  shareholders,  adopted  the 
policy  of  making  large  repayments  of  the  development  charges,  which 
had  been  necessary  in  the  company's  business,  as  they  always  were  in 
any  business  which  assumed  such  large  proportions.  They  had 
adopted  that  policy  deliberately,  because  they  believed  that  it  added 
to  the  safety  of  the  company  to  have  those  charges  paid  as  quickly  as 
possible.  It  was  felt  that  the  main  object  of  the  company  should  be, 
not  so  much  the  distribution  of  profits,  as  to  place  the  company  in  the 
strongest  position  by  clearing  off  the  development  charges  essential  in 
so  large  a  manufacturing  business.  There  were  still  some  of  these 
charges  to  be  dealt  with  ;  but  they  would  soon  cease,  and  then  the 
company  might  fairly  hope  to  enter  on  what  he  hoped  would  be  a  long 
and  profitable  career.  The  report  v^as  adopted. 
'  West  Ham  Corporation  Tramways.— The  accounts  of  the  West 
Ham  Corporation  Tramways  for  the  half-year  ended  September  30  last 
are  issued  in  the  standardised  form,  as  approved  by  the  Municipal 
Tramways  Association.  The  receipts  for  the  period  were  ;f27,748, 
equal  to  ii'85d.  per  car  mile,  and  there  was  also  an  estimated  addi- 
tional revenue  of  £3,000  from  horse-car  lines  worked  by  the  North 
Metropolitan  Tramways  Company,  making  a  total  of  ^30,748.  The 
working  expenses  were  /i6,588,  or  7o8d.  per  car  mile,  the  total  includ- 
ing /"i.ooo,  equal  to  '43(1.  per  car  mile  as  proportion  of  the  cost  of  a  car 
shed.  The  purchase  price  of  current  was  i-6d.  per  Board  of  Trade 
unit,  and  the  cost  for  it  per  car  mile  was  i*42d.  There  was  a  further 
expense  of  /762  for  repairing  the  permanent  way  of  the  horse  lines 
worked  by  the  North  Metropolitan  Company,  so  that  the  total  expenses 
came  to  ;f  17,350.  The  balance  carried  to  net  revenue  account  was 
^13,398,  and  after  paying  ^^4,549  as  interest  and  £z,it^  as  contribution 
to  sinking  fund,  a  sum  of  ^4,000  was  transferred  to  the  borough  rate, 
and  a  balance  of  /3,oi6  was  put  to  reserve  or  renewals  fund.  The 
latter  figure  included  /330  brought  forward  from  the  previous  half- 
year.  The  capital  expenditure  stood  at  /i96,538.  The  car-miles  run 
numbered  561,832,  the  passengers  carried  7,632,604,  and  the  current 
used  per  car-mile  was  -88  unit.  These  results  must  be  thoroughly 
satisfactory  to  the  ratepayers,  and  they  indicate  that  in  Mr.  Blain  the 
Council  have  secured  a  tramway  manager  of  much  administrative 
ability. 

Qioucester  Capital  Expenditure.— At  a  meeting  of  Gloucester 
Town  Council,  on  December  28,  Mr.  R.  Fream,  Chairman  of  the 
Tramways  Committee,  gave  the  following  details  of  expenditure  on  the 
tramways:  Track  construction,  ^68,537  i8s.  2d.,  less  cost  of  wood 
blocks  (^6,000);  overhead  equipment,  feeder  pillars,  cables,  etc., 
^12,967  I2S.  4d. ;  cars  and  rolling  stock,  ;f  13,212  ;  dep6t  buildings, 
^5,736:  provisional  order,  £1,358  i6s.  7d. ;  engineer's  fees,  etc., 
^^2,695  14s.  6d. ;  tools  and  miscellaneous  expenses,  £2,^01  13s. ;  total 
;f  101,000.  The  purchase  of  the  horse  tramways  cost/26,310,  less /3, 445 
for  re-sales.  The  county  portion  of  the  system  had  cost  ;f  16, 154  i6s.  3d., 
the  gross  total  expenditure  of  the  entire  undertaking  being ^140,020  is., 
or  within  about  /20  of  the  estimate  made  by  Mr.  Fream  in  November, 
1903.  That,  he  considered,  worked  out  very  satisfactorily,  considering 
the  amount  included  the  cost  of  10  extra  cars,  \\  miles  of  extra  single 
track,  special  work  at  the  Cross,  and  other  unforeseen  details.  With 
reference  to  the  ;f  26,000  for  the  purchase  of  the  old  tramways,  the 
credits  to  be  set  against  that  were  ;f  3,445  8s.  6d.  produced  by  sales  of 
old  materials,  etc.  ;  £4,713  12s.  9d.  value  of  setts  used  in  reconstruc- 
tion after  deducting  the  cost  of  re-dressing ;  value  of  rejected  setts 
aporopriated  to  the  repair  of  streets,  /502  iis.  8d. ;  the  India  Road 
land  and  dep6i,  ;f 4,400;  the  cost  of  the  Company  provisional  orders. 
;fi,5oo;  and  sundries  retained,  £250 — a  total  of  ^^19,511  12s.  iid., 
which  meant  that  the  Company's  goodwill,  the  full  control  of  their 
roads,  and  the  saving  of  very  heavy  traffic,  costing  them  £2,000  or 
/3,oooin  street  repairs,  had  been  acquired  for  £6,488  7s.  id. 


Blackpool  Electric  Tramways  (South),  Limited.— A  special 
meeting  of  the  debenture  holders  of  this  company  was  held  at  Liver- 
pool on  December  22,  Mr.  J.  S.  Harmood  Banner,  as  senior  trustee, 
presiding.  Representatives  of  about  ^^85,000  debenture  stock  were 
present.  The  meeting  was  called  to  consider  a  scheme  for  writing  off 
20  per  cent,  of  the  debenture  stock,  and  asking  sanction  to  pay  3J  per 
cent,  interest  on  the  stock  instead  of  5  per  cent,  on  the  balance  for  the 
next  eleven  years  :  at  the  end  of  that  period,  if  the  company  achieved 
the  success  anticipated,  the  sum  written  off  the  debentures  was  to  be 
reinstated,  and  the  difference  between  3J  per  cent,  and  5  per  cent,  paid 
on  the  whole  stock.  The  chairman  explained  the  course  he  had  taken 
was  in  the  interest  of  the  debenture  holders,  and  said  that,  as  one  of 
the  trustees,  he  paid  over  the  debenture  holders'  money  only  when  he 
received  the  engineer's  certificate  that  the  line  was  satisfactory.  After 
a  long  discussion,  Messrs.  Percy  Musgrave  (Bolton),  A.  M.  Sing 
(Liverpool),  and  Joseph  Wilson  (Liverpool,  were  appointed  to  associate 
with  the  trustees  (Mr.  Harmood, Banner  and  Alderman  Joseph  Heap) 
as  a  committee  to  consult  as  to  the  best  course  to  be  taken  in  the 
interest  of  the  stockholders.  This  committee  was  empowered  to  raise 
£10,000  to  meet  the  immediate  requirements  of  the  company,  to  meet 
the  expenditure  necessary  in  obtaining  Parliamentary  powers  for 
running  into  Blackpool,  to  finish  the  construction  of  the  tramway,  and 
to  appoint  managers  of  the  undertaking.  Thereupon  the  consideration 
of  the  financial  scheme  was  postponed  to  another  meeting  of  the  stock- 
holders, to  be  held  on  a  date  to  be  fixed  by  the  trustees. 

South  Staffordshire  Tramways  Company. —  The  annual 
meeting  of  this  company  was  held  on  14  December  at  Winchester 
House,  London.  Mr.  W.  Somers  L.  Schuster,  who  presided,  said  that 
for  the  last  ten  years  the  board  had  had  a  very  difficult  task,  but  he 
was  glad  to  say  they  had  come  to  a  settlement  with  the  lessee  company, 
which,  to  his  mind,  would  be  of  material  benefit.  The  offer  made  by 
the  lessee  company,  in  a  circular  of  July  i,  1904,  had  been  accepted  by 
proprietors  holding  /77.405  ordinary  stock  and  ^58,240  preferred 
capital,  which  represented  a  very  considerable  majority.  The  lessee 
company  was  now  very  much  the  largest  shareholder  in  the  old  concern, 
and  it  was  just  as  much  in  their  interest  as  in  that  of  the  other  share- 
holders to  do  all  that  was  possible  with  the  company.  They  had  a 
total  of  £1,590  available  for  distribution,  and  out  of  this  it  was  proposed 
to  devote  to  dividends  a  sum  of  /i,583,  which  left  the  very  small  sum 
of  ;f7  to  carry  forward.  This  meant  a  dividend  of  2s.  lod.  for  the  year 
1903,  and  one  of  is.  4d.  for  the  half-year  ending  June  30  last.  In  regard 
to  the  various  negotiations  which  they  had  had  with  the  local  authorities, 
the  completion  of  the  sale  of  that  part  of  their  undertaking  in  the 
borough  of  Wednesbury  still  remained  in  abeyance ;  the  sale  to  the 
Handsworth  Urban  District  Council  of  the  lines  and  depot  in  Hands- 
worth  had  been  completed  at  the  price  mentioned  last  year ;  while 
negotiations  were  still  pending  with  the  Corporation  of  Dudley  regarding 
the  purchase  by  them  of  that  part  of  the  undertaking  in  that  borough. 
All  these  negotiations  would  be  greatly  helped  by  the  lessee  company 
holding  such  a  large  proportion  of  the  shares,  for  all  interests  would  be 
in  harmony,  and  it  would  practically  be  a  dual  control.  He  proposed 
the  adoption  of  the  report  and  accounts,  and  the  motion  was  carried. 

British  Westlnghouse  Electric  and  Manufacturing:  Com- 
pany, Limited. — At  the  annual  meeting,  which  was  held  on 
December  6,  Mr.  W.  L  Buchanan,  who  presided,  said  he  had 
received  many  inquiries  from  shareholders  as  to  why  it  should  be 
necessary  to  do  so  large  a  business  to  secure  so  small  a  profit.  The 
fact  was  that  the  works  had  not  been  laid  down  for  the  present,  but  for 
the  future,  and  great  expenditure  had  been  made  in  perfecting  the 
establishment.  Then,  to  prepare  for  the  great  business  they  hoped  to 
secure  an  expert  and  expensive  staff,  and  selling  organisation  had  had 
to  be  brought  into  being.  They  had  founded  the  works,  too,  on  the 
belief  that  a  great  change  in  methods  of  traction  was  at  hand,  and  no 
one  could  doubt  that  a  radical  change  in  methods  of  transportation 
in  the  country  within  certain  wide  limits,  would  certainly  take  place, 
but  whether  within  the  next  two  or  three  or  five  years  he  would  not 
hazard  an  opinion.  Preparing  to  meet  those  requirements  had  been 
costly.  That  had  accounted  for  much  of  the  comparatively  heavy 
expenses.  As  to  whether  their  selling  prices  were  too  low,  he  would 
point  out  that  having  erected  those  works  and  assembled  that  staff  to 
meet  future  requirements  it  became  necessary  to  find  work  for  them  to 
do,  and  it  became  economical  to  accept  lower  prices  than  could  be 
desired  in  order  to  keep  the  works  employed.  Another  competitive 
element  which  counted  for  much  more  was  the  competition  -met  with 
in  England  from  manufacturers  abroad.  In  his  opinion  it  was  not  so 
much  the  number  of  orders  secured  by  Continental  firms  as  the 
influence  that  their  competition  had  upon  the  whole  rafige  of  prices 
quoted  by  home  manufacturers.  His  idea  of  meeting  the  situation  was 
to  do  everything  to  assure  economical  working,  and  then  to  go  ahead 
and  secure  all  possible  work  at  the  best  obtainable  prices.  The  equip- 
ment of  such  an  undertaking  as  theirs  was  a  difficult  task.  So  far  as 
he  knew  there  was  no  foundation  for  the  rumour  that  Messrs.  Dick, 
Kerr  and  Company  were  securing  the  control  of  the  business.  He 
wished  to  say,  in  reply  to  those  who  criticised  the  amount  of  capital 
sunk  in  the  business,  that  they  were,  as  a  fact,  actually  short  of  working 
capital,  and  would  probably  have  to  raise  more.  The  report  was  adopted. 
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TRAMWAY  AND  LIGHT  RAILWAY  NOTES, 


BARKING.— The  District  Council  are  making  an  important  exten- 
sion of  the  electric  tramway  system  which  will  link  up.  through 
Barking,  the  tramways  of  East  Ham  and  those  of  the  Ilford  District 
Council.  The  constructural  powers  for  these  tramways  were  obtained 
by  an  order  issued  in  1902,  but  the  work  has  been  delayed  because  it 
was  necessary  first  to  build  a  bridge  over  the  Roding,  widen  another 
over  Loxford  Water,  and  make  extensive  widenings  in  order  to  lay 
down  double  lines  of  rails.  A  new  bridge  over  the  London,  Tilbury, 
and  Southend  Railway,  at  Barking,  has  yet  to  be  built  to  take  the  place 
of  the  present  level  crossing,  but  this  will  only  be  a  matter  of  a  few 
months,  and  will  not  stop  the  linking,  as  the  trams,  until  the  bridge  is 
finished,  will  run  up  to  each  side  of  the  level  crossing.  When  com- 
pleted, the  Barking  tramways  will  go  a  long  way  towards  joining  up 
the  main  suburban  systems,  making  transit  from  place  to  place  quick 
and  easy. 

BELFAST.— On  the  afternoon  of  December  31  Mr.  J.  Barbour 
Glenn,  secretary  of  the  Belfast  Street  Tramways  Company,  entertained 
the  Lord  Mayor  of  Belfast  and  the  members  of  the  Tramways  Com- 
mittee to  luncheon  in  the  Grand  Central  Hotel,  on  the  occasion  of  the 
Company  formally  handing^  over  the  tramway  undertaking  to  the 
Corporation.  Mr.  Glenn  oc  upied  the  chair,  and  several  members  of 
the  Corporation  were  present.  After  speeches  by  the  Lord  Mayor  (Sir 
Otto  Jaffe,  J.P.)  and  the  Town  Clerk  (Sir  Samuel  Black),  the  Chairman 
proposed  *'  Success  to  the  City  of  Belfast  and  the  New  Electric 
Undertaking."  coupling  with  this  toast  the  names  of  Sir  Daniel  Dixon, 
Bart,  (chairman  of  the  Tramways  Committee),  and  Mr.  Andrew  Nance 
(general  manager).  On  January  i  the  cars  were  run  for  the  first  time 
under  the  auspices  of  the  Corporation,  and  the  work  of  electrification 
commences  forthwith. — The  City  Council  have  intimated  to  Messrs. 
J.  G.  White  and  Company,  that  the  various  routes  will  be  handed  over 
to  them,  road  by  road,  as  they  require  them.  The  tender  of  Messrs. 
P.  and  W.  MacLellan  for  old  rails  at  3s.  6.Jd.  per  yard  has  been 
accepted,  this  being  the  highest  offer  received. 

BOURNEMOUTH.  — The  Corporation  Tramways  have  been 
visited  by  the  Peruvian  Minister,  who  journeyed  from  London  with 
Messrs.  E.  M.  Lacey  and  Leigh  (of  the  firm  of  Lacey.  Sillar,  and 
Leigh,  consulting  electrical  engineers)  to  inspect  the  Bournemouth 
system  for  the  purpose  of  report  to  the  Peruvian  Government,  who  are 
contemplating  the  electrification  of  main  lines  in  Peru.  His  Excellency 
was  received  by  the  Mayor  (Alderman  J.  E.  Beale.  J. P.).  the  chairman 
of  the  Tramways  Committee  (Alderman  G.  J.  Lawson),  the  borough 
engineer  (Mr.  F.  W.  Lacey),  the  town  clerk  (Mr.  (i.  W.  Bailey),  and 
the  traffic  manager  (Mr.  Barber),  in  whose  company  he  made  a  tour  of 
the  town,  travelling  in  the  state  car.  He  visited  also  the  generating 
station  and  the  car  sheds,  and  was  exceedingly  gratified  with  what  he 
saw.  Bournemouth  has  the  unique  distinction  of  being  the  only  town 
in  the  United  Kingdom  in  which  a  combination  of  the  conduit  and 
overhead  systems  has  been  effected.  The  tramways  were  fully 
described  in  our  issue  of  January  15,  1903. — The  result  of  the  arbi- 
tration proceedings  between  the  Bournemouth  Corporation  and  the 
Poole  and  District  Electric  Traction  Company,  in  connection  with  the 
purchase  by  the  Corporation  of  the  Company's  lines  between  Poole  and 
Bournemouth,  and  the  rights  they  possess  in  the  Bournemouth  and 
Christchurch  districts,  was  made  known  on  December  23.  The 
umpire,  Mr.  Justice  A.  T.  Lawrence,  and  the  referees,  Mr.  W.  Eve 
and  Mr.  R.  Vigers,  have  fixed  the  price  at  /"i  12,000,  the  Corporation 
to  pay  the  costs  of  the  arbitration.  The  Company's  original  claim 
amounted  to  about  ;f 450, 000,  whilst  the  Corporation's  estimate  was 
between  /6o,ooo  and  /"yb.ooo. 

BURTON  AND  ASHBY.— The  light  railway  from  Ashby-de-la- 
Zouch  to  Burton-on-Trent,  for  the  running  of  which  the  Midland 
Railway  Company  obtained  powers  two  years  ago.  is  about  to  be  com- 
menced, and"  will  be  executed  with  all  speed. 

CROMARTY  AND  DINGWALL.- It  is  expected  that  opera- 
tions in  connection  with  the  light  railway,  which  is  to  connect 
Cromarty  and  other  places  in  the  Black  Isle  with  the  Highland  Rail- 
way system,  will  be  commenced  early  in  spring.  Sir  Arthur 
Bignold,  MP.,  chairman  of  the  Dingwall  and  Cromarty  Light  Railway 
Company,  is  understood  to  have  made  arrangements  for  the  subscrip- 
tion of  the  balance  of  the  unissued  capital. 

DARLINGTON.  The  Corporation  have  adopted  halfpenny  fares 
on  their  tramway  system. 

DARTFORD.— The  electric  tramway  scheme  formed  the  subject 
of  discussion  at  a  special  meeting  of  the  Dartford  Urban  Council  on 
December  20.  The  Council  have  hitherto  been  unable  to  find  anyone 
prepared  to  lend  the  money  to  carry  out  the  undertaking,  but  an  offer 
has  now  been  received,  and  the  Council  consequently  met  to  decide 
whether  the  terms  should  be  accepted,  or  the  whole  scheme  deferred 
for  two  or  three  years  in  the  hope  that  the  money  market  would  become 
cheaper.  There  were  two  alternative  schemes  of  repayment.  The  lenders 
preferred  that  the  Council  should  establish  a  sinking  fund,  and  repay 
a  portion  of  the  money  every  five  years.     If  this  method  of  repayment 


were  adopted  they  were  prepared  to  advance  the  money  at  an  interest 
of  4  per  cent.,  but  if  the  money  were  repaid  in  annual  instalments  an 
additional  j^  would  be  required.  The  circumstances  which  led  to  the 
present  position  were  the  obtaining  of  the  Order,  and  the  agreement 
with  Messrs.  J.  G.  White  and  Co.  to  construct  the  tramway  at  the 
Council's  expense ;  to  take  a  lease  of  it  for  5,  10.  or  15  years,  and  to 
hand  it  over  to  the  Council  if  it  should  have  been  a  paying  concern  at 
the  end  of  either  of  these  periods.  It  was  explained  that  the  difference 
between  the  two  methods  of  repayment  was  /5,ooo ;  the  total  repay- 
ment at  4  per  cent,  would  be  just  under  £200,000,  and  at  4|t  per  cent. 
£205,000.  It  was  also  mentioned  that  the  repayments  would  be  made 
by  the  contractors  so  long  as  they  operated  the  tramways,  and  they 
had  entered  into  two  separate  bonds,  one  for  the  construction  of  the 
line,  and  another  for  operating  it.  The  vice-chairman,  who  presided, 
moved  that  the  clerk  be  authorised  to  negotiate  the  loan  upon  either  of 
the  terms  mentioned,  but  preferably  at  the  rate  of  4J^  per  cent,  with 
repayments  in  annual  instalments,  subject  to  the  sanction  of  the.  con- 
tractors and  the  Board  of  Trade  granting  the  extension  of  the  Order. 
This  proposal  was  seconded,  and  on  being  put,  the  voting  was  equal, 
six  members  for  and  six  against.  The  vice-chairman  added  his  vote  in 
favour  of  the  motion,  which  was  accordingly  carried. 

EAST  HAM.— At  the  conclusion  of  the  Electric  Light  and  Tram- 
way Committee  meeting  on  December  6,  a  number  of  the  members 
adjourned  to  the  generating  station  to  inspect  the  important  extensions 
of  the  Corporation  plant  which  have  recently  been  made,  and  which 
are  now  completed.  These  consist  of  a  new  engine  and  generator,  two 
350 H  p.  boilers,  with  condensers,  pumps,  water  purifiers,  etc. ;  the 
total  estimated  cost  of  the  extensions  being  nearly  £15,000.  After 
inspection,  the  engine  was  started  up  by  the  chairman  of  the  com- 
mittee. Alderman  J.  Savage.  The  engine  was  built  by  Messrs.  John 
Musgrave  and  Sons,  Limited,  of  Bolton,  and  supplied  by  Dick,  Kerr 
and  Company,  Limited.  It  is  of  the  compound-vertical  type,  running 
at  a  speed  of  100  revolutions  per  minute.  This  engine  is  by  far  the 
largest  of  its  kind  in  the  district,  its  full  load  capacity  being  1,250  h.p. 
The  total  weight  of  the  engine  and  generator  is  145  tons,  the  fly-wheel 
alone  weighing  41  tons,  and  the  total  weight  of  the  revolving  part  is 
70  tons.  It  is  capable  of  generating  sufficient  current  to  supply  25.000 
eight -candle-power  lamps.  The  total  machinery  now  installed  in  the 
station  amounts  to  3,100 h.p.  The  boilers  are  exactly  the  same  as 
previously  supplied  by  Messrs.  Babcock  and  Wilcox,  who  are  also  the 
contractors  for  the  condensers,  steam-piping,  pumps,  and  water 
purifiers.  The  members  of  the  Committee,  after  inspecting  the 
machinery,  inspected  the  new  canopy  car,  this  being  the  first  delivery 
of  an  order  of  six.  which  the  Council  hope  to  have  running  within 
a  very  short  time. 

EDINBURGH.  -A  report  has  been  issued  by  the  Board  of  Trade 
with  reference  to  the  explosion  which  took  place  on  .August  21,  through 
a  steam-pipe  bursting  in  the  Shrub  Hill  power-station  of  the  Edinburgh 
and  District  Tramway  Company.  The  report  states  that  any  danger 
there  might  have  been  to  occupants  of  the  boiler  room  of  being  scalded, 
or  to  the  boilers  themselves  through  blowing  out  the  water  and  expos- 
ing the  heating  surfaces,  was  averted  by  the  prompt  manner  in  which 
the  engineer,  Mr.  Webster,  closed  the  steam  connections,  thereby 
incurring  grave  personal  risk  and  injury.  The  pressure  of  steam  on 
the  boilers  at  the  time  of  the  explosion  was  140  lb.  The  explosion  was 
caused  by  the  inability  of  the  pipe  to  withstand  the  stress  to  which  it 
was  subjected  at  the  time  it  ruptured.  At  the  time  of  the  explosion 
the  fires  were  being  forced  to  overcome  a  falling  in  the  steam  pressure 
after  the  main  engines  were  started.  The  steam  would  therefore  be 
superheated  to  such  a  temperature  as  would  materially  reduce  the 
strength  of  copper. — The  twenty-first  annual  general  meeting  of  the 
Edinburgh  Tramway  Servants'  Sick  and  Benefit  Society  was  held  on 
Dec.  26  in  Picardy  Place  Hall,  Edinburgh.  Mr.  J.  E.  Pitcairn.  pre- 
sident, occupied  the  chair,  and  there  were  with  him  on  the  platform 
Mr.  J.  S.  Adam,  treasurer,  and  Dr.  Thyne,  medical  officer  to  the 
society.  The  chairman  explained  the  various  items  in  the  balance 
sheet.  The  receipts  for  the  year  have  been  £456  15s.  8d.,  and  after 
meeting  all  charges  there  remains  for  division  amongst  the  members 
the  sum  of  ;f  157  12s  iid.,  making  the  dividend  for  the  year  9s.  3d  per 
member.  The  membership  of  the  society  numbers  347,  and  the 
amount  paid  in  sick  and  other  special  allowances  during  the  year  was 
£256  19s  3d.  After  the  various  office-bearers  and  trustees  had  been 
appointed,  the  meeting  closed  with  a  vole  of  thanks  to  the  chairman 
for  presiding. — It  is  understood  that  steps  are  being  taken  which,  it  is 
hoped,  will  result  in  a  Provisional  Order  being  introduced  forthwith 
for  the  promotion  of  a  tramway  between  Edinburgh  and  Queensferry. 
It  is  proposed,  subject  to  the  approval  of  the  Corporation  and  the 
Edinburgh  and  District  Tramways  Company,  that  the  route  should  be 
by  Frederick  Street  and  Comely  Bank.  If  no  arrangement  could  be 
come  to  under  which  the  whole  of  the  Frederick  Street  and  Stock- 
bridge  line  could  be  worked  by  electricity,  the  electric  tramway  would 
start  from  the  present  terminus  at  Comely  Bank. 

GLASGOW. — An  audacious  form  of  theft  is  rejxjrted  from  Glasgow. 
A  man  wearing  the  usual  tramway  uniform  boarded  an  electric  car  and 
informed  the  conductor  in  charge  that  he  had  been  sent  to  relieve  him. 
Believing  his  story,  the  conductor  handed  over  his  tickets,  punch  and 
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cash,  and  then  left  the  car.  On  reporting  himself  at  the  dep6t  he 
learned  that  the  story  was  a  fabrication.  The  self-constituted  conductor 
remained  on  the  car  for  about  ten  minutes,  and  then  vanished. 

GOVAN. — An  alarming  tramcar  collision  occurred  at  Govan  on 
December  i6.  resulting  in  four  people  being  injured,  one  of  them 
seriously.  The  cause  of  the  collision  was  of  an  unusual  kind.  The 
driver  of  the  moving  car  was  overcome  by  sudden  illness,  and  was 
observed  to  fall  from  his  position  on  to  the  street,  about  200  yards  from 
the  scene  of  the  collision.  At  that  time  the  car  was  proceeding  rapidly, 
and  on  the  conductor  observing  that  it  was  uncontrolled  he  displayed 
admirable  presence  of  mind.  He  promptly  lowered  the  trolley-pole 
from  the  wire,  thus  cutting  off  the  current  and  thereby  reducing  the 
speed.  From  the  police  account  of  the  occurrence  it  seems  that  a  car 
was  standing  still  when  another  car  came  up  at  a  fast  rate  from  behind 
and  dashed  violently  into  it.  The  stationary  car  was  knocked  com- 
pletely off  the  rails  on  to  the  footpath,  and  the  rear  platform  was  badly 
damaged. 

HECKMONDWIKE.— After  running  a  reduced  number  of  cars 
in  and  out  of  Heckmondwike  for  about  four  months,  owing  to  a  dis- 
agreement with  the  Urban  Council  as  to  price  to  be  paid  for  extra 
current  required,  the  tramway  company,  on  December  lo,  resumed 
a  full  service,  including  cars  direct  from  the  Market-place  to  Hightown 
and  Batley,  which  places,  during  the  dispute,  could  only  be  reached  by 
changing  cars  at  the  boundary  of  the  township.  There  have  been 
several  futile  conferences  between  representatives  of  the  two  bodies, 
but  it  was  stated  that,  as  a  result  of  a  recent  meeting  in  London,  a 
satisfactory  understanding  had  been  arrived  at. 

HEYWOOD. — After  being  stopped  for  several  months,  the  old 
steam  cars  have  again  commenced  running  at  Heywood.  Thirteen 
engines  and  cars  have  been  purchased  by  the  Heywood  Corporation, 
who  have  received  temporary  running  powers  on  the  old  lines  from 
the  Board  of  Trade.  Next  spring  it  is  proposed  to  take  the  lines  up 
and  convert  the  system  to  electricity. 

KINGSTON-ON-THAMES.— The  I^ndon  United  Tramways 
Company  have  given  notice  to  the  Kingston  Corporation  of  their 
intention  to  commence  the  construction  of  tramways  on  January  16. 
The  routes  to  be  taken  in  hand  are  from  Kingston  Bridge  to  the 
borough  boundary  at  the  top  of  Kingston  Hill ;  along  Richmond 
Road  to  the  Ham  boundary ;  along  King's  Road  to  its  junction  with 
Park  Road  ;  and  from  Clarence  Street,  along  Eden  Street,  St.  James* 
Road,  Penrhyn  Road,  Surbiton  Park  Terrace,  Surbiton  Crescent,  and 
thence  along  Claremont  Road  to  Surbiton  Station. 

LAKE  DISTRICT. — An  innovation  in  connection  with  the  railway 
facilities  in  the  Lake  District  was  made  on  the  Furness  Railway  on 
December  26,  when  a  railway  motor-car  commenced  running  on  the 
Ulverston  to  Lakeside  line.  The  car,  which  is  about  61  feet  long, 
accommodates  48  passengers,  and  is  to  be  used  for  the  winter  traffic, 
as  well  as  on  special  occasions  in  summer.  A  trailer,  to  accommodate 
34  additional  passengers,  is  to  be  attached  to  the  car  in  case  of  neces- 
sity, and  a  speed  of  about  30  miles  an  hour  will  be  run. 

LEEDS. — The  extension  of  the  Leeds  Corporation  tramways  from 
Kirkstall  to  Horsforth  has  been  started.  The  undertaking,  which  is 
expected  to  be  finished  early  in  the  summer,  will,  it  is  estimated,  cost 
about  /25,ooo. 

LEICESTER. — The  I^icester  electric  tramway  system  was  prac- 
tically completed  on  December  22,  by  the  opening  of  the  Fosse  Road 
circular  route.  This  is  a  matter  for  congratulation,  seeing  that  the  first 
route  was  only  opened  to  traffic  in  May  last.  It  is  now  possible  to  reach 
any  part  of  the  borough  by  electric  car,  and  the  number  of  passengers 
carried  weekly  is  between  400,000  and  450,000. 

LIVERPOOL.  — On  December  20  the  conductor  of  one  of  the 
Liverpool  electric  trams  found  in  his  car  a  handbag  which  had  been 
forgotten  by  a  passenger.  On  the  bag  being  opened  at  the  terminus 
it  was  found  to  contain  cheques  aggregating  in  value  /4,58o.  The 
owner,  a  well-known  Liverpool  merchant,  turned  up  three  days  later 
and  claimed  the  bag.     He  left  without  rewarding  the  conductor. 

MIDDLESBROUGH.— J.  Bates,  a  motor-man  employed  by  the 
Imperial  Tramway  Company,  displayed  remarkable  resource  and 
courage  at  Middlesbrough  on  December  21.  As  he  was  driving  a  car 
down  Linthorpe  Road  he  observed  a  child  standing  on  the  track.  He 
rang  his  bell,  but  the  child  took  no  heed  of  the  warning,  and  as  it  was 
impossible  to  pull  up  the  car  in  time,  Bates,  with  admirable  presence 
of  mind,  swung  himself  off  the  platform  and  moved  the  child  off  the 
track  with  his  feet,  swinging  himself  back  to  his  post.  Had  it  not  been 
for  the  driver's  readiness  the  child  would  inevitably  have  been  run  over. 

NEWCASTLE.— The  North  Eastern  Railway  Company  have 
withdrawn  all  first-class  tickets  and  passes  for  iheir  ordinary  electric 
trains,  and  have  notified  travellers  that  first-class  tickets  will  only  be 
continued  on  the  expresses  in  the  event  of  their  being  patronised  suffi- 
ciently to  make  them  pay.  If  the  one-class  experiment  is  a  success,  it 
will  probably  be  extended  to  all  branches  of  the  North  Eastern  Rail- 
way, only  the  main  line  expresses  which  are  linked  with  other  com- 
panies being  excluded  — An  accident  occurred  on  December  28  on  one 
of  the  branches  of  the  North  Eastern  Railway  which  was  recently 
electrified.      A  workman's   train   from  Newcastle   was  approaching 


Point  Pleasant  Station  when  it  ran  into  a  horse  and  cart  at  a  level 
crossing.  The  horse  was  thrown  a  considerable  distance,  snapping  a 
number  of  signal  wires.  These  sprang  in  all  directions,  and  were  cut 
up  by  the  train  passing  over  them.  Pieces  came  in  contact  with  the 
live  rail,  and  instantly  there  was  an  alarming  short  circuit.  Woodwork 
on  the  station  platform  was  set  on  fire,  and  two  of  the  carriages  of  the 
train  became  ignited.  The  motors  of  the  train  were  damaged,  and  it 
could  not  move.  A  large  staff  of  assistants  at  once  got  to  work,  and 
the  flames  were  speedily  extinguished,  but  not  before  much  damage 
was  done.  The  horse  was  instantly  killed,  and  the  line  was  blocked 
for  two  hours.  The  passengers  proceeded  to  Howdon  Station  on  foot, 
and  joined  another  train  there  in  order  to  get  home.  The  driver  of  the 
norse  escaped  uninjured,  and  the  cart,  which  was  laden  with  clay,  was 
overturned,  but  comparatively  little  damaged. — The  Tramways  Com- 
mittee are  considering  the  question  of  adopting  covered  in  double-deck 
cars.  A  deputation  consisting  of  the  chairman  (Alderman  Baxter 
Ellis,  the  mayor),  and  the  vice-chairman  (Councillor  J.  H.  Rodgers) 
will  visit  Glasgow  and  inspect  the  newest  designs  in  top-covered  cars. 
— A  large  number  of  applications  have  been  received  for  the  post  of 
tramways  manager,  and  a  sub-committee  has  been  appointed  to  deal 
with  these. 

PIETERMARITZBURG.— The  municipal  electric  tramways 
were  opened  on  November  2.  The  total  cost  of  the  system  is  said  to 
be  /io5,ooo.  When  completed  it  will  consist  of  5^  miles  of  single 
track  and  three-quarters  of  a  mile  of  double  track,  making  a  total 
length  of  7  miles.  There  will  be  4  miles  of  95  lb.  girder  and  3  miles 
of  Vignole  track.  The  rolling  stock  will  consist  of  12  cars.  The  car 
shed  is  capable  of  holding  18  cars.  The  6  cars  at  present  on  the  track 
are  double-deckers,  with  a  seating  capacity  for  68  passengers.  The 
new  cars  on  order  are  of  the  latest  pattern,  with  a  seating  capacity  for 
about  40  persons.  The  larger  cars  will  be  reserved,  as  far  as  possible, 
after  the  new  cars  have  arrived,  for  extraordinary  traffic  on  holidays 
and  special  occasions. 

ROCHESTER.— The  first  section  of  Rochester  electric  tram- 
ways system  was  inspected  on  December  21,  by  Major  Pringle,  of  the 
Board  of  Trade,  and  the  line  was  opened  for  public  use  on  the  following 
day.  The  new  tramway  brings  Rochester  into  direct  communication 
with  Chatham. 

SALFORD. — The  Corporation  have  decided  to  increase  their 
tramway  rolling  stock  by  20  cars  in  order  to  cope  with  the  additional 
lengths  of  tramways  now  nearing  completion.  The  Electricity  Com- 
mittee reports  that  the  laying  down  of  the  plant  and  equipment  of  the 
new  station  is  completed. 

SNOWDON.— Sir  Douglas  Fox  and  Partners,  and  Messrs.  Harper 
Brothers  and  Company,  the  consulting  engineers  to  the  North  Wales 
Power  and  Traction  Company,  Limited,  in  a  letter  to  the  daily  press, 
state  that  the  apprehension  of  injury  to  the  beautiful  district  through 
which  the  electrical  railway  will  run  is  based  upon  complete  misappre- 
hension of  the  circumstances.  Their  instructions  were  so  to  lay  out 
the  line  as  entirely  to  preserve  the  natural  features,  and  to  keep  the 
railway  out  of  sight  at  the  Swallow  Falls,  and  at  other  points  where  it 
might  in  any  way  interfere  with  the  landscape.  These  instructions  had 
been  carried  out,  and,  in  passing  the  Swallow  Falls,  the  railway  will 
be  either  in  tunnel  or  in  deep  cutting,  and  will  be  quite  invisible  from 
the  footpaths  frequented  by  tourists.  By  adopting  electric  traction, 
not  only  are  noise  and  smoke  avoided,  but  it  becomes  possible  to  follow 
the  natural  gradients  and  contour  of  the  country,  and  thus  to  avoid 
unsightly  cuttings  and  embankments.  In  passing  Llyn  Gwynant  the 
railway  is  so  placed  as  to  leave  the  view  of  the  lake  and  of  the  Snowdon 
mountains  quite  uninterrupted.  The  line  in  question  is  the  connecting 
link  between  Bettws-y-Coed,  Beddgelert,  Carnarvon,  and  Portmadoc, 
forming  a  system  of  some  50  miles  of  light  railway,  to  be  worked  by 
electricity  generated  by  water  power  from  a  lake  in  the  Snowdon 
range.  The  company  had  already  obtained  powers  for,  and  are 
engaged  in  constructing  and  equipping,  the  sections  from  Portmadoc 
through  Aberglaslyn  Pass  to  Beddgelert  and  Llyn  Gwynant,  and  from 
Beddgelert  to  Dinas  and  Carnarvon,  and  the  power-station  is  in  a  very 
forward  condition.  The  proposal  has  met  with  the  entire  approval  of 
the  landowners  through  whose  property  the  railway  will  pass,  and  of 
the  county  and  district  councils,  who  have  obtained  the  insertion  of 
ample  clauses  to  protect  the  public  interests. 

SOUTHAMPTON.— The  situation  at  Southampton  is  anomalous. 
The  Tramways  Committee  have  controlled  the  department  for  nearly 
five  years  without  the  aid  of  a  general  manager.  Proposals  to  appoint 
a  manager  come  up  periodically,  and  the  subject  was  again  discussed 
at  last  month's  meeting  of  the  Town  Council  without  definite  result. 
The  energy  and  devotion  of  the  chairman.  Alderman  Dunsford.  are 
unquestioned,  but  there  is  a  feeling  abroad  that  the  hands  of  the 
Committee  should  be  strengthened  by  the  appointment  of  an  experi- 
enced official.  The  tramways  undertaking  is  doing  none  too  well  at 
present,  and  the  absence  of  an  executive  head  on  whom  to  fix  the 
responsibility  is  severely  felt. 

SOUTH  SHIELDS. -The  Town  Council,  on  December  13, 
decided  to  begin  the  construction  of  the  permanent  way  of  ihe  electric 
tramways  at  the  earliest  possible  date,  and  to  erect  a  commodious 
car  shed. 
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PATENT  LIST. 


Specially  abstracted  for  "  The  Tramway  and  Rail- 
way World  "  from  the  Official  Journal  of  Patents. 

,*,  If  the  inventions  have  been  communicated  the  names  of  the  com- 
municators are  given  below  in  italics. 

Applications. 

Applications  for   Letters  Patent  have  been  filed  as 

follows  : 

25,913     Method   of   dealing  with   road  or  rail  surfaces  particularly- 
applicable  to  tramways—  E.J.  Christie. 

25.939    Reversible  dry  seat  for  tramcars,  etc. — J.  E.  Harris. 

25,964     Construction  of  wheels  for  tramways,  etc.   -E.  N.  Henwood. 

26,112     Dry  seat  for  tramcars— J.  Merrill. 

26,222     Emergency  slipper  brake  for  tramcars — G.   E.  Cousins  and 
F.  B.  Sykes. 

26,251     Wind  and  weather  shield  for  outside  passengers-  J.  H.Johnston. 

26,297      Process  and  apparatus  for  joining  rails,  etc. — H.  Goldschmidt 
and  F.  Lange. 

26,331     Lifeguard  for  electric  cars — F.  Darn  ton. 

26,358     Permanent  way  for  railways  and  tramways     L.  E.  Schliissel. 

26,470     Signal  apparatus  for  tramways — R.  J.  J.  Swan. 

26,603  Apparatus  for  forming  devices  for  suspending  trolley  wires— 
I.  E.  Winslow. 

26.618     Appliances  for  shifting  tramway  points     A.  Taylor,  junior. 

26.957  Signalling  on  electric  tramways  and  railways — C.  H.  Pym  and 
E.  J.  Witcombe. 

27,028  Flexible  continuous  cover  for  plough-way  of  electric  conduit 
system  and  apparatus  on  cars  for  manipulating  said  cover- 
T.  T.  Dewhirst  and  B.  Biggs. 

27,039     Exposed  seats  for  tramcars,  etc. — J.  Riley. 

27,051     Point  apparatus  for  tramways— A.  W.  Kiddie. 

27,114     Gear  for  moving  tramway  points — A.  C.  Virgin. 

27,135  Hangers  for  trolley  wires  — H.  Heap,  J.  Bailey,  T.  Brierley,  R. 
Billington,  A.  Richardson,  J.  Haydock.  and  T.  S.  Jones. 

27,209     System  of  electrical  distribution  for  railways— J.  H.  Hallberg. 

27,325     Machines  for  grinding  tramway  rails — H.  Mattinson. 

27.467  Method  of  working  traffic  on  single  lines  of  railway  or  tram- 
way— W.  T.  Lucy. 

27,550    Tram  ticket  or  railway  ticket  holder  -C.  M.  P.  H.  Triscott. 

27,783     Means  for  supporting  and  connecting  trolley  wires— T.  Dawson. 

28,049    Railway  and  tramway  tyres  -  J.  E.  Fletcher. 

28,090  Combined  bolts  and  yokes  used  with  tramway  and  railwtiy 
rails — Bayliss,  Jones,  and  Bayliss,  Limited,  and  R.  Howarth. 

28,095     Anchors  for  tramway  rails— J.  Kirkland. 

28,175     Electric  tramways  and  railways— F.  VV.  Baynes. 

28,177     Means  for  operating  tramway  and  railway  points— W.  Taylor. 

28,208    Trolley  head— J.  Bums  and  J.  D.  Allan. 

28.212    Trolley  poles— F.  G.  Squirrell. 

28,486    Tram  and  vehicle  tracks— T.  H.  Gibbon. 

28,512     Railway  and  tramway  rails — D.  W.  Cuthbert 

28,525     Trolley  standards — M.B.  Mountain  and  G.  M.  Gibson. 

28,677     Safety  device  for  electric  railways — F.  Owen. 

28,757     AflSxing  rail  bonds  to  rails— W.  H.  Cole. 

28,922     Protecting  device  for  tramcars — F.  Esemann. 

28,945     Means  for  signalling  on  railways  and  tramways  -  J.  W.  Lawson. 

28,979  Combined  rail  cleaner  and  sprinkler  for  tramways  and  light 
railways — ^H.  Conradi. 

29,001     Electric  railway  conduit  systems — J.  Van  Aerschot. 

29,004     Electric  railways  and  tramways — C.  Mackintosh. 

29.063  Insulators  for  overhead  electric  conductors — E.  Giraud. 

29.064  Safety  devices  for  overhead  electric  conductors — E.  Giraud. 
29.070    Cleaning  device  for  tramway  rails — T.  Handley. 

29,250     Motor  propelled  tramway  and  other  vehicles — A.  Goodwin. 
29,449    Girder  rails,  fish-plates,  joints,  and  supports— J.  Hart. 
29,516    Automatic  circuit  breaker  for  overhead  tramway  systems — 
H.  G.  Turnell. 

Cable  traction  systems— G.  W.  Sanders. 

Obstruction  removers  for  tramcars— H.  Rebbitt. 


29.533 

29,644 


Specifications  Published. 
1903. 

25,316     Wheels  for  railways  and  tramways — Ellis  and  Ashworth. 

27,069     Means  for  operating  points  on  electric  tramways— Cardell. 

24,847  Electro-mechanical  automatic  switches  for  surface  contacts 
for  electric  tramways  and  railways,  and  for  automatic 
signalling— M.  G.  Waggott,  M.  Rosenberg,  and  W.  Smyth. 

25,854  Suspenders  for  overhead  electric  conductors — British  Thomson- 
Houston  Company  (General  Electric  Companv). 

25,970  Current  collector  for  stud-contact  systems  of  electric  traction 
—Griffiths  and  Bedell. 

26,124  Apparatus  for  operating  electric  railway  and  tramway  points — 
Stewart,  Turner,  and  Dixon. 

26,513    Canopy  trolley  standard  for  electric  tramcars — de  Macedo. 


18,980 
27,038 

351 

15,808 

21.648 

20,945 

1.403 

18.561 
22,703 

772 
1,624 

1,980 
1.981 
2.243 
2.397 
2,449 

2,558 

23.050 
2,768 

6.929 
18,988 
23.753 
23.999 
24.001 


Electric  signalling  on  railways  and  tramways- 
Sanding  apparatus  for  electric  cars— Liddle. 
1904. 


-Tunstall. 


Safety  device  for  vehicles  propelled  electrically  on  the  stud- 

contact  system —Griffiths  and  Bedell. 
Automatic  registering  bell-punch— Barnes. 
Trolley  heads  for  electric  traction — James  and  West. 
Permanent  way  of  railways  and  tramways — Ervin. 
Railway  and  tramway  frogs  or  crossings — Hadfield. 
Mono-rail  traction— Faroux. 

Live-rail  protections  for  electric  railways — Linkleter. 
Apparatus  for  operating    tramway   and   railway    points  and 

signals—  Lewis. 
Points  for  railways  and  tramways  -Smith. 
Device  for  preventing  accidents  from  broken  trolley  wires-  - 

Mudie. 
Binding  fare  tickets  in  packets  and  staples  therefor— Black. 
Securing  packets  of  fare-tickets  by  staples     Black. 
Trolleys—  Thomson. 
Trolley  wheels     Carnegie  and  Beevers. 
Emergency  brakes  for  electrically-propelled  vehicles— British 

Thomson-Houston  Company  [General  Electric  Company). 
Device  for  automatically  switching  off  electric  current  imme- 
diately trolley  wire  breaks     Payne  and  Poupart. 
Electric  railways  -Gill. 
Joints    and    construction   and    setting    of    tramway    rails — 

Shepherd. 
Life-guards  for  tramcars     Nuttall  and  Pearson. 
Safety  apparatus  for  tramcars-  Stanley  and  Anger. 
Transfer  tickets  for  use  on  tramcars- -Jack. 
Drilling  cramp  for  tramway  and  railway  rails— Kemmish. 
Ticket    punching,    indicating,    and    registering    machines 

Maxwell. 


TENDERS   INVITED. 


JOHANNESBURG  MUNICIPALITY. 


TRAMOAIIS,   WATm    OARS,   ORANB,    WTO, 


The   Municipal   Council   of  Johannesburg   is   prepared   to  receive 
Tenders  for  : 

100  electric  tramcars, 
3  electric  water  cars, 
I  five-ton  travelling  crane, 
I  electric  car  traverser,  and 
various  workshop  tools, 
including  erection  at  Johannesburg  to  Specification   No.  lo  of  their 
Consulting   Engineers,    Messrs.   Mordey  and   Dawbarn,   82,    Victoria 
Street,  London,  S.W. 

Copies  of  the  specification  may  be  seen  on  and  after  January  7  at  the 
Council  Offices,  Johannesburg,  and  at  the  Consulting  Engineers'  Offices 
in  London,  and  may  be  obtained  on  payment  of  five  guineas,  which 
will  be  returned  on  receipt  of  a  bona  fide  tender.  Duplicate  copies  of 
the  specification  may  be  bought  for  ten  shilliugs  each  (not  returnable  1. 
Tenders  must  be  addressed  to  Messrs.  Mordey  and  Dawbarn,  82, 
Victoria  Street.  London,  S.W.,  and  must  be  received  by  them  not 
later  than  March  6,  1905. 

The  lowest  or  any  tender  will  not  necessarily  be  accepted,  and  the 
Council  will  not  be  responsible  for  any  expenses  incurred  in  tendering. 

R.  FEETHAM, 
Johannesburg.  Town  Clerk. 

BOROUGH   OF  DOVER. 


TRAMWAY    OONSTRUOTION. 


The  Town  Council  invite  Tenders  for  the  construction  of  about  ij 
miles  of  double  line  of  light  railway  to  River,  commencing  by  a  junction 
with  the  Dover  Corporation  Tramways  at  Buckland.  including  the 
supplying  and  laying  of  steel  girder  rails,  fish  plates,  tie  bars,  etc., 
Guernsey  granite  setts  and  Jarrah  wood  paving  blocks  on  a  bed  of 
cement  concrete,  also  creosoted  deal  sleepers,  etc.,  steel  poles  and 
overhead  equipment,  copper  bonds,  etc.,  in  one  contract. 

A  form  of  tender,  specification,  and  bill  of  quantities  may  be  obtained 
on  payment  of  five  guineas  (returnable  on  receipt  of  a  bona  fide  tender 
if  the  tender  is  not  accepted),  and  conditions  and  plans  inspected  at  the 
office  of  the  Borough  Engineer,  Maison  Dieu  House,  Dover,  on  and 
after  January  3,  1905,  during  office  hours.  Tenders,  endorsed  *'  Tender 
for  Light  Railway,"  to  be  sent  to  me  on  or  before  noon  on  Monday, 
January  16,  1905.  The  Council  do  not  bind  themselves  to  accept  the 
lowest  or  any  tender. 

WOLLASTON  KNOCKER, 

Town  Clerks  Office,  Castle  Hill  House,  Town  Clerk. 

Dover,  December  26,  1904. 
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CHILLED  IRON  WHEELS 

FOR 

TRAMWAYS,  RAILWAYS, 

A?    IkifTKIITQ  Supplied   Loose  or     .      .      . 

'  Accurately  Fitted  on  Axles. 

HYDRAULIC  WHEEL  PRESSES, 

From  70  to  250  Tons  Total   Pressure. 

CAR  WHEEL  GRINDING  MACHINES 

For  Removing  Flats  and  Trueing. 
INCREASING  LIFE  OF  WHEELS  BY  TREATING  FLATS  PROMPTLY. 


CASTING    OPERATION. 


MILLER  6?  CO., 

LIMITED, 

LONDON    ROAD    FOUNDRY, 


Telesfraphic  Address: 

** MILLER,   EDINBURGH. 


EDINBURGH. 
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TRAFFIC  RETURNS. 


TRAMWAY 
COMPANIES. 


Aberdeen  Corporation 

Airdrie 

Barcelona 

Bamsley     ... 

Barrow 

Belfast  Street  

Birmingham,  City  of 

Birmingham  and  Midland  ... 

Blackpool  and  Fleetwood    ... 

Blackpool  Corporation 

Blackpool,  St.  Anne's,  and  Lytham  ... 

Bolton  Corporation 

Bournemouth  Corporation  ... 

Bradford  Corporation 

BiHstoI 

Bomley  Corporation 

Barton  on-Trent  Corporation 

Calcutta     ... 

Carlisle,  City  of       

Chatham  and  District 

Cork  

Devonport... 

Dover  Corporation 

Dublin  and  Lnoan  ... 

Dublin  United 

Dudley— Stourbridge 

Dundee  City 

East  Ham  U.D.C.    ... 

Edinburgh  and  District 

Gateshead  ... 

Qlangow  Corporation 

Gravesend  and  Northfleet  ... 

Greenock— Port  G  lasgow    ... 

Harrow  Road  and  Paddington 

Hartlepool ... 

Hull  Corporation     ... 

Ilford  Corporation  ... 

Ilkepton  Corporation 

IsleofThanet 

Kidderminster 

Lanarkshire 

Leeds  Corporation ... 

Liverpool  Corporation 

London  County  Council 

London  General  Omnibus  ... 

London  Road  Oar   ... 

Manchester  Corporation 

Merthyr 

Middleton 

Newcastle-upon-Tyne 

North  Metropolitan 

Oldham— Ashton     ... 

Peterborough 

Poole 

Potteries    ... 

Rossendale  Valley  ... 

Rothesay    ... 

Salford  Corporation 

Sheemess    ... 

Sh^ffleld  Corporation 

Southampton  Corporation  ... 

Soqtbport  ... 

South  StafTordshire 

Sunderland  Corporation 

Swansea     ... 

Taunton     ... 

Tynemouth 

Tyneside  Tramways  and  Tramroads 

Wallasey  U.D.  Council        

West  Ham  Corporation 

Weston-super-Mare 

Wolverhampton  District     ... 

Wbrcester  ... 

Wrexham  and  District 

Yorkshire  (Woollen)  District ^. 

RAILWAY 
COMPANIES. 


Brecon  and  Merthyr 

Cambrian    ... 

Central  London 

City  and  South  London 

Fumess 

Great  Central 

Great  Eastern 

Great  Northern 

Great  Western 

Hull  and  Barnsley  ... 

Isle  of  Wight  

Ditto        Central  

Lancashire  and  Yorkshire  ... 

Liverpool  Overhead 

London,  Brighton,  and  South  Coast 

London  and  North- Western 

London  and  South- Western 

London,  Tilbury,  and  Southend 

Maryport  and  Carlisle 

Mersey 

Metropolitan 

Ditto       District  

Midland      

North-Eastem 

North  London 

North  Staffordshire... 

South-Eastern  and  Chatham 

Tail  Vale  and  Penarth 

Caledonian 

Glasgow  and  South-Western 

Olasi^w  District  Subwav     ... 

Great  North  of  Scotland      ... 

Highland 

North  British  

Belfast  and  County  Down    ... 
Cork  and  Bandon    ... 
Dublin.  Wicklow,  and  Wexford 
Great  Northern  of  Ireland  ... 
Great  Southern  and  Western 
Midland  Great  Western 


1908. 

1904. 

AQQREQATE. 

WE1L.A.0  xunjL/ixNvr 

WEk>A.o  i:ix:<ijL/xrsvT 

Increase 

Wks. 

1904. 

Dec.  5. 

Dec.  12. 

Dec.  19. 

Dec.  26. 

Dec.  3. 

Dec.  10. 

Dec.  17. 

Deo.  24. 

or  Dec. 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

1,066 

1,07J 

1,076 

1,174 

1,096 

1,085 

1,068 

1,475 

30 

42,834 

+    6,687 

189 

182 

172 

189 

46 

9,201 

— 

1,526 

1,605 

1,586 

\m 

1,836 

1,977 

1.863 

3,115 

52 

102,687 

+  14,474 

162 

146 

154 

214            ...                  147 

153 

147 

161 

51 

8,565 

-       604 

180 

180 

179 

195 

46 

9,068 

2.200 

2,845 

2J389 

2,919            ...                2,820 

2.279 

2.822 

2.643 

26 

67,016 

-    2^160 

4,889 

4,898 

6.015 

4,960            ..                6,410 

6,063 

6,488 

5,650 

26 

141.172 

+    7.278 

881 

801 

811 

909            ...                  911 

990 

983 

1.014 

51 

45,010 

+    23I6 

182 

159 

153 

226            ...                   182 

157 

152 

1»2 

23 

21,098 

+       8S4 

261 

247 

255 

280            ...                   258 

278 

261 

276 

39 

43,176 

+    5.966 

138 

130 

140 

145              ..                   119 

128 

119 

121 

7 

915 

-       105 

1,567 

1,660 

1,610 

1884     ,        ...                1.719 

1,626 

1,678 

1,626 

89 

71399 

+       298 

784 

770 

805 

873            ...                   706 

762 

798 

857 

38 

42,179 

-H    2,01/7 

8.814 

8,801 

3,886 

4,056            ...                3,607 

8,585 

8,729 

35 

169,463 

+  27,081 

4.274 

4,809 

4,425 

6,266            ...                4,175 

4,634 

4,506 

6,676 

26 

181,872 

+    2,078 

774 

746 

769 

1,017            ...                  988 

987 

982 

25 

26,472 

+    6,181 

268 

291 

282 

849            ...                   274 

"295 

2^-8 

262 

88i 

18,272 

— 

Rs.  85.826 

85,637 

86350 

40,456            ...              39349 

43,100 

41,678 

43,096 

26 

943,886 

+  102311 

167 

169 

163 

2115            ...                   164 

166 

170 

174 

52 

10315 

+       185 

479 

4t^ 

519 

621             ...                   484 

478 

£02 

496 

51 

29.577 

+    1.966 

857 

3S5 

389 

482            ...                   884 

481 

876 

446 

51 

28.765 

-    2,516 

420 

463 

460 

658             ...                   415 

437 

447 

502 

51 

26,903 

+    3,158 

166 

176 

169 

177            ...                  168 

172 

180 

192 

89 

8,884 

-       164 

89 

84 

81 

96            ...                    87 

100 

90 

105 

25 

3,120 

-1-           1 

4,0f8 

'       4,883 

4,846 

5,140            ...               4,866 

4,616 

4,408 

4,982 

26 

127,  04 

-    2,388 

738 

716 

728 

806            ...                  7u7 

734 

734 

675 

51 

48,827 

+    1,235 

775 

768 

787 

880            ...                  776 

808 

787 

815 

27 

24,099 

-f       241 

529 

563 

694 

643                                572 

688 

618 

663 

38 

27,611 

+    1,429 

8.867 

8,928 

8.946 

4353            ...                4,142 

4,020 

4,152 

4,493 

52 

280,192 

+    9368 

835 

843 

866 

1.060            ...                   837 

873 

857 

897 

.    61 

46332 

+    1,226 

13,142 

18.582 

13.179 

13,497            ..               18  Wl 

13.418 

18359 

14.066 

82 

426388 

+  20,866 

188 

197 

208 

294            ...                  165 

188 

176 

176 

61 

12,606 

+       247 

438 

493 

481 

497    ,        ...         '          466 

527 

447 

514 

51 

29,232 

+    1,466 

218 

216 

289 

289            ...         '          181 

222 

217 

218 

26 

6,880 

-       274 

234 

286 

241 

301             ...                   236 

242 

232 

242 

61 

14,821 

+       980 

1,805 

1,826 

1,940 

2,266    i         ..               2.086 

2,037 

2,116 

2,291 

88 

84.012 

+  10.457 

813 

323 

...        1        ...                  381 

340 

352 

87i 

17,276 

-r       790 

iio 

114 

120 

188            ...                    98 

93 

87 

120 

89 

5,415 

— 

221 

212 

240 

276            ...                   283 

901 

284 

260 

26 

24,617 

+    1,848 

99 

93 

96 

116            ...                    88 

92 

98 

102 

51 

6,458 

11 

524 

583 

525 

582    ,        ...                   570 

606 

595 

597 

,    51 

88,159 

+  19315 

4355 

4.989 

4,957 

5,625            ...                6,180 

5,181 

5.411 

6,286 

'    39 

225,798 

+  12,497 

9,317 

9,526 

9,768 

10.838            ...               9,691 

9,707 

10,121 

10,478 

52 

587^171 

14380 

8,272 

8,9U8 

9,842 

9,656 

11,876 

11,930 

11,936 

11,643 

m 

488,717 

+  105,987 

W.582 

21,068 

21,947 

21,123 

20.805 

21,026 

22,281 

19,769 

25 

691311 

-    8,068 

6.580 

7,122 

7,388 

6,787 

6.811 

6.928 

7,272 

6386 

26 

191,070 

-    3311 

10,566 

10,787 

11,040 

10,401 

11,004 

11,400 

11,677 

11,008 

88 

467,465 

+  19,877 

182 

183 

1         177 

247 

167 

178 

170 

173 

61 

10,174 

-        47 

235 

224 

238 

286 

228 

265 

247 

224 

61 

16,884 

+       318 

8.341 

3,486 

8,621 

4,002 

8,481 

8.484 

8.648 

8,670 

26 

94,256 

+    2,952 

10440 

11.075 

11.280 

11,769 

10,438 

10.608 

ll,0i3 

10,660 

26 

2993I6 

-11,630 

494 

474 

498 

667 

446 

483 

484 

418 

61 

27.685 

-    1.267 

106 

108 

109 

168 

98 

101 

105 

108 

51 

7,499 

-       316 

199 

213 

208 

264 

194 

198 

208 

224 

51 

15,261 

24 

1,648 

1,566 

1,669 

1,907 

1,629 

1.664 

1.750 

1.621 

61 

87,647 

+    5327 

164 

147 

157 

195 

153 

176 

169 

176 

26 

4,903 

+       384 

88 

40 

88 

41 

82 

83 

29 

80 

51 

6,945 

28 

8.464 

8,741 

8,716 

4,084 

3,778 

8,749 

8,817 

8,710 

38 

157,186 

+    7,604 

46 

47 

50 

54            ...                     48 

53 

66 

58 

61 

3,262 

-       469 

4,056 

4,198 

4,288 

4,769            ...               4,387 

4,874 

4,548 

4,465 

39 

182,435 

+    3,509 

807 

860 

843 

977    ,        ...                  733 

805 

bl6 

906 

88 

37,739 

-    2,424 

245 

223 

220 

262    1        ...                  231 

213 

219 

207 

61 

16,216 

+       391 

950 

984 

965 

1,059    1        ...                  619 

640 

626 

621 

61 

88,642 

-    8.717 

1,046 

988 

1,072 

1,208     1        ...                1,082 

1,058 

1,116 

87 

47304 

+    1,092 

482 

450 

462 

599     i        ...         1          444 

429 

459 

'451 

51 

27,839 

+       762 

48 

46 

45 

60            ...                    b7 

42 

39 

48 

51 

2,736 

-       831 

175 

181 

180 

280            ...                   162 

168 

169 

169 

51  ■ 

14,670 

-    1,026 

246 

254 

258 

273    ,        ... 

688   ] 

305 

827 

806 

829 

51 

193<8 

+    3300 

569 

572 

595 

614 

620 

676 

683 

3S 

29,076 

+    1,748 

930 

1,028 

1,014 

1,012 

43 

40,778 

"26 

"22 

"20 

"19 

23 

26 

2^5 

25    • 

61 

6,289 

+       513 

327 

821 

823 

809 

321 

343 

335 

331 

51 

19,729 

-        93 

95 

103 

107 

127 

227 

251 

246 

262 

46 

14367 

+    7314 

110 

102 

105 

156    i 

83 

84 

%4 

92 

51 

6.500 

-    1,059 

485 

443 

435 

1908. 

628    1 

463 

500 

488 
1904. 

460 

51 
> 

29,488 

+    8,770 

IQQRECUi 

LTE. 

WE^''-^^  k^.fanTNn 

\yjjjir.ira  iriork 

[NG 

Dec.  5. 

Dec.  12. 

Dec.  19. 

Dec.  26. 



Dec.  8. 

Dec.  10. 

1  Dec.  17. 
£ 

Dec.  24. 

Wks. 

1904 
£ 

Increase 
or  Dec 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

2,180 

2,253 

2,429 

2,481     1        ...              2,002 

2,257 

2,440 

2.496 

26 

65316 

+      1,646 

4,717 

5,118 

4,488 

4,879             ...              4,617 

5,178 

4.288 

6,094 

25 

188,166 

+      1,500 

7.091 

7,a53 

1       7,254 

6,412     ;        ...               6,987 

7,099 

7.182 

7,744 

25 

161,109 

+      1,077 

3.187 

2,458 

3,070 

2,979             ...              2,897 

3312 

2,960 

8,767 

26 

69,065 

1  A*J 
—        1,OSbo 

8,529 

8,178 

8,222 

7.050     1        ...              7.771 

7,471 

7,658 

7,041 

26 

286,744 

-    32,619 

61,419 

60,885 

60,155 

55.816             ...             64,081 

62.897 

69,910 

6O309 

26 

1.712300 

+    27,486 

99.800 

98.100 

99,900 

116.600             ...             99,400 

99,100 

99,200 

115,100 

25 

23O6.OOO 

-h      8,100 

106,288 

107,633 

1   116.829 

106.910     1        ...           106,800 

106,100 

111300 

113,000 

26 

2,899,761 

-    66,900 

^'I2S 

211.400 

1   226.100 

220,000     '        ...           214,000 

212,500 

223,600 

249300 

26 

6,028,000 

+    76,500 

8,889 

8,969 

9,441 

7.278             ...              9,186 

9,010 

9.451 

8,285 

25 

288.224 

+     4,502 

496 

879 

475 

604             ...                  469 

418 

889 

672 

26 

19,569 

+         276 

582 

631 

665 

594             ...                  541 

588 

614 

625 

26 

18.389 

+         124 

94,385 

96.188 

98,734 

97,558             ...             94,206 

97,.501 

97.207 

89362 

26 

2,768.055 

+    85355 

1,504 

1,612 

1,589 

1.661              ...               1,429 

1,884 

1       1,432 

1.495 

28 

40,697 

-      23I6 

54.888 

62,687 

56,087 

62,949             ...             56,491 

51,707 

!     52,717 

59.259 

26 

1,721.018 

+      6.957 

261,000 

257,000 

269,000 

247,000     1        ...           266,000 

245,000 

254.000 

266,000 

26 

7.039,000 

-  129300 

76.000 

'S'SS? 

84.700 

92,700             ...             77,800 

77.600 

81,800 

95.8U0 

26 

2,877.400 

+    15.000 

7,207 

7,773 

7,447 

8,284      1        ...               7,480 

7,728 

7.468 

7.785 

26 

258357 

+      4,157 

2,102 

2.136 

2,141 

2,243             ...               2,106 

2.146 

2,118 

2.263 

26 

56.692 

-      1,282 

1.471 

1.874 

1,426 

2,787             ...               1.609 

1A'>5 

1,648 

2,138 

26 

37.872 

+      3,843 

16.880 

17,482 

17.460 

18,180     '        ...             16,939 

17.814 

17.383 

18.463 

25 

432348 

+      5,904 

7.646 

7,742 

7,768 

7.094     ,        ...               7.308 

7,502 

7,704 

7,511 

26 

17-2,600 

-     6,972 

?Sg'^ 

202,870 

1   217,792 

216,953     i        ...           218.809 

208,948 

215381 

223,225 

26 

6,764,096 

-  112389 

167,068 

160.872 

'    168,474 

187,419 

165,718 

161.187 

168,799 

175.833 

26 

4,546,716 

-    66,4^ 

9,684 

9.919 

t       9,946 

8.485 

8,917 

8,^38 

.       9,122 

7.996 

26 

d22.172 

-    21.788 

17.871 

17.456 

16,994 

17,784 

16.682 

17,875 

'     16.762 

18,648 

25 

431.461 

-    16,371 

80,568 

78,971 

78,626 

88,009 

HU,679 

74,066 

76.901 

89.098 

26 

2,406,279 

+    12,261 

20,038 

17.237 

19,134 

16,528 

19.109 

17.362 

.     17,918 

18,077 

25 

463315 

-    16,287 

76,493 

S'2S? 

77,988 

78,770 

77.578 

76,848 

76,695 

81,922 

21 

1,799315 

+      6379 

80.771 

29.836 

80,974 

80.646 

80,419 

29,085 

28,697 

30,423 

21 

789311 

-    11,484 

1.428 

1,428 

1,404 

1,429 

1,894 

1.879 

1384 

1,347 

21 

25391 

-      1,454 

9,652 

8,519 

8,865 

8.627 

9,240 

8,129 

8,106 

8,770 

21 

205,6t0 

-     1,667 

8,896 

7.778 

8.148 

8,388 

8,476 

7,608 

7.402 

8.048 

21 

224,959 

-      1,019 

81,814 

82.668 

84,291 

82,837 

84.969 

79,954 

79,600 

83,970 

21 

1,986,771 

+    19.638 

2.261 

2.886 

2,243 

2.338 

2,279 

2,870 

2,367 

2,509 

25 

77317 

901 

1,841 

1,865 

1,588 

1,210 

1,905 

1.869 

1,693 

1,419 

25 

46.618 

-      1,189 

4,792 

4,054 

2,931 

4,012 

5,194 

4,181 

2,995 

4,128 

25 

140.108 

+      4,665 

17,130 

16,577 

16,727 

19,161 

17.253 

15,964 

16,756 

18,522 

26 

504,660 

-      2,402 

24,298 

28.192 

24,591 

24,073 

...        1     22.487 

23,883 

24,002 

24,784 

25    ' 

604325    1 

-       2,963 

11,440 

11.663 

12.471 

11,480 

'      10,714 

10,742 

11.124 

11.843 

[ 

25 

295.988    1 

^  i:^878 
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METROPOLITAN    DISTRICT    RAILWAY    ELECTRIFICATION. 


CiiKLsiiA  Powek-Station  OF  Till-:  Undkkground  Electkk'  Railways  Company. 


The  enormous  system  of  electric  traction 
associated  with  the  name  of  the  Underground 
Electric  Railways  Company  of  London  is  now, 
through  the  commencement  of  the  running  of 
electric  trains  on  the  Metropolitan  District  Rail- 
way, about  to  enter  its  first  stage  of  operation. 
The  Baker  Street  and  Waterloo  Railway  will 
shortly  be  opened  for  public  service,  and  when 


the  importance  of  the  power-station  may  be 
understood.  A  comprehensive  article,  with  a 
map,  referring  to  the  various  railways  which  will 
be  fed  from  Lots  Road,  appeared  in  our  issue  of 
January  15,  1903 — an  article  which  ever  since 
appears  to  have  been  a  rich  quarry  for  all  sorts 
of  people  desiring  information  on  the  subject. 
The  situation  has,  however,  somewhat  changed 


District  Railway  Electric  Train 


the  other  underground  electric  lines  belonging 
to  the  same  group  are  completed,  the  whole, 
especially  when  taken  in  conjunction  with  the 
electrified  part  of  the  Metropolitan  Railway, 
will  form  one  of  the  greatest  installations  of 
electric  traction  on  railways  which  the  world  has 
yet  seen. 

At  the  present  time  we  propose  to  confine  our 
attention  to  the  Metropolitan  District  Railway 
and  to  the  great  power-station  which  has  been 
erected  at  Lots  Road,  Chelsea,  by  the  Under- 
ground Electric  Railways  Company  of  London 
for  the  purpose  of  supplying  energy  to  the 
District  Railway  and  to  the  associated  lines. 
It  will  be  necessary,  however,  to  make  some 
brief  reference  to  these  other  lines  in  order  that 


in  the  course  of  two  years,  and  it  is  desirable  to 
give  a  resume  of  the  main  facts  and  bring  them 
down  to  date.  As  a  preliminary  to  that,  how- 
ever, it  is  necessary  to  refer  to  the  development 
of  the  Metropolitan  District  Railway,  with  which 
we  are  here  especially  concerned. 

In  an  article  published  in  this  journal  of 
July  14,  1904,  we  gave  a  description  of  the 
system  of  the  Metropolitan  Railway,  and  more 
particularly  of  the  part  of  it  which  was  then 
being  electrified,  while  incidentally  a  good  deal 
of  reference  was  made  to  the  Metropolitan 
District  Railway  in  view  of  the  fact  that  the 
Inner  Circle  Railway  is  partly  owned  by  the  one 
company  and  partly  by  the  other.  The  map 
published  with  the  article  showed  the  respective 


Digitized  by 


Google 


98 


THE  TRAMWAY  AND  RAILWAY  WORLD.         [February  9,  1905. 


lines  of  the  two  Companies.  We  now  present  a 
third  and  more  comprehensive  and  detailed  map, 
based  on  one  recently  issued  by  the  Underground 
Electric  Railways  Company,  which  shows  the  pre- 
sent position  as  regards  the  lines  of  the  two  Com- 
panies which  have  hitherto  been  worked  by  steam 
locomotives,  as  regards  the  **tube"  railways 
associated  with  the  scheme  for  the  District 
Railway  Company,  and  as  regards  the  London 
United  Tramw^ays.  In  the  article  on  the  Metro- 
politan Railway  it  was  stated  that  the  total 
length  of  route  of  that  Company  which  was  being 
changed  from  steam  to  electricity  was  26  miles, 
including  about  a  mile  and  a  half  at  the  east 
end  of  the  Inner  Circle  jointly  owned  with  the 
District  Railway  Company.  It  now  appears 
that  this  joint  part  has  been  electrically  equipped 
by  the  Underground  Electric  Railways  Company 
on  behalf  of  the  District  Railway  Company  as 
well  as  of  the  Metropolitan  Company.  We 
therefore  reduce  the  purely  Metropolitan  Railway 
part  to  24^  miles,  while  the  District  Company's 
lines  now  electrified  extend  to  29J  miles  including 
lines  jointly  owned,  and  to  41  miles  including 
those  (apart  from  the  Metropolitan's  part  of  the 
Inner  Circle)  over  which  the  District  Company 
have  running  powers.  To  statistics  of  mileage 
we  shall  subsequently  return. 


HISTOmOAL. 


The  Metropolitan  District  Railway  Company 
came  into  existence  as  an  operating  company 
when  the  first  section  of  their  lines  was  opened 
for  traffic  on  December  24,  1868.  This  was  an 
extension  of  the  Metropolitan  Company's  line 
which  ran  from  Paddington  to  South  Kensing- 
ton, and  it  was  about  2j  miles  in  length,  termi- 
nating at  Westminster.  The  next  section  was 
from  Ciloucester  Road  to  West  Brompton,  nearly 
a  mile  in  length,  opened  in  April,  1869,  while  in 
May  of  the  following  year  the  railway  was  pushed 
eastward  for  ig  miles,  from  Westminster  to 
Blackfriars.  This  involved  the  payment  of  a 
large  sum  for  liberty  to  run  partly  under  the 
Victoria  Embankment.  On  July  3,  1871,  a  half- 
mile  extension  was  opened  to  the  Mansion 
House  station,  bringing  the  railway  into  the 
heart  of  the  city  of  London.  February,  1872, 
saw  the  running  of  the  first  London  and  North 
Western  Railway  Company's  train  over  the 
District  Railway,  the  junction  being  effected  by 
a  short  line  from  Addison  Road,  Kensington,  to 
Earl's  Court.  This  link  is  three-quarters  of  a 
mile  in  length,  and  by  its  use  also  trains  of  the 
Great  Western  Railway  Company  began  in 
the  August  following  to  run  over  the  District 
Railway. 

The  western  extension  of  the  District  Railway 
began  to  come  into  operation  in  September,  1874, 
when  the  line  from  Earl's  Court  to  Hammer- 
smith, ij  miles  in  length,  was  opened.  Nearly 
three  years  later,  namely,  in  June,  1877,  the 
Hammersmith  line  was  extended  for  half  a  mile 
to  Ravenscourt  Park  station  (then  known  as 
Shaftesbury  Road),  where  a  junction  was  made 


with  the  London  and  South  Western  Railway 
Company's  Richmond  line.  Running  powers 
had  been  arranged,  and  from  this  date  District 
Railway  trains  ran  between  the  City  and  Rich- 
mond, the  added  section  from  Ravenscourt  Park 
to  Richmond  being  about  4  miles  in  length.  The 
District  Company  have  ever  since  continued  to 
use  the  short  length  of  London  and  South 
Western  line  between  Ravenscourt  Park  and 
Turnham  Green,  and  it  now  forms  part  of  their 
through  route  east  and  west.  This  route  was 
developed  by  the  opening  in  July,  1879,  of  an 
extension  nearly  three  miles  long  from  Turnham 
Green,  through  Acton,  to  Ealing.  In  March, 
1880,  a  branch  if  miles  in  length,  from  West 
Brompton  to  Putney  Bridge  was  opened,  and  a 
month  later  the  line,  previously  constructed, 
but  not  up  to  then  worked,  between  Kensington 
High  Street  and  Earl's  Court  (a  distance  of 
three-quarters  of  a  mile)  was  brought  into  use. 
The  railway  between  Mill  Hill  Park  and 
Hounslow  Town  (4^  miles)  was  opened  in  May, 
1883,  by  the  Hounslow  and  Metropolitan  Rail- 
way Company,  and  this  line,  which  in  July,  1884, 
was  extended  for  a  mile  and  a  half  further  to 
Hounslow  Barracks,  has  since  been  merged  in 
the  District  Railway,  having  been  purchased  by 
the  District  Company  in  1903  for  the  very  small 
sum  of  ^^165,000. 

In  October,  1884,  the  City  Lines  and  Ex- 
tensions Railway,  2}  miles  in  length,  and  jointly 
owned  by  the  District  and  Metropolitan  Com- 
panies, was  opened  for  traffic.  This  line  con- 
tinued the  District  Railway  eastwards  from  the 
Mansion  House  station  to  near  Aldgate,  where 
a  junction  was  made  with  the  Metropolitan 
Railway,  and  the  Inner  Circle  was  thus  com- 
pleted. From  Aldgate  a  spur  was  sent  out 
(forming  part  of  the  2}  miles)  eastwards  to 
Whitechapel,  where  a  junction  was  formed  with 
the  East  London  Railway,  which  runs  southward 
to  New  Cross,  and  over  which  the  District 
Company,  among  other  companies,  have  running 
powers. 

The  London  and  South  Western  Railway 
Company  in  June,  1889,  completed  their  line 
from  Putney  Bridge  to  Wimbledon,  a  distance 
of  about  four  miles,  and  the  District  Company 
then  began  to  exercise  running  powers  over  it. 
There  were  no  further  developments  of  the 
system  till  June,  1902,  when  the  Whitechapel 
and  Bow  Railway,  jointly  owned  by  the  District 
and  the  London,  Tilbury  and  Southend  Railway 
Companies,  was  opened.  It  is  two  miles  in 
length,  and  connects  with  the  Tilbury  and 
Southend  Railway  at  Bromley-by-Bow.  From 
its  opening,  District  Railway  trains  began  run- 
ning to  and  from  East  Ham,  thus  giving  a 
through  route  between  the  extreme  east  and 
west  ends  of  the  metropolitan  area.  The  dis- 
tance from  Bromley  to  East  Ham  is  almost 
three  miles.  On  June  22,  1903,  an  extension 
railway  from  near  Mill  Hill  Park  to  South 
Harrow,  a  distance  of  six  miles,  came  into  use 
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for  the  purpose  of  experimental  electric  train 
running.  It  had  been  built  for  some  time,  but 
had  not  been  opened  for  traffic,  and  it  was  now 
electrically  equipped,  and  experimental  trains 
were  run  upon  it  by  energy  from  a  temporary 
power-station.  Subsequently  it  was  opened  for 
public  service. 

All  sections  which  have  been  mentioned  may 
be  clearly  traced  on  the  accompanying  map,  and 
they  have  all  been  equipped  for  electric  traction, 
with  the  exception  of  the  East  London  Railway, 
where  arrangements  for  making  the  change  have 
not  yet  been  carried  out  owing  to  the  fact  that 
quite  a  number  of  different  railway  companies 
run  over  this  line.  The  electrification  has  also 
been  carried  along  the  Tilbury  Railway  for 
about  a  mile  and  a  half  past  East  Ham  to 
Barking.  Readers  desirous  of  tracing  the  corre- 
sponding development  of  the  Metropolitan 
Railway  Company's  system  are  referred  to  the 
article  on  that  railway  published  in  our  issue  of 
July  14,  1904. 

Speaking  generally,  the  more  central  parts 
of  the  District  Railway  are  underground,  while 
the  suburban  portions  are  in  the  open.  These 
central  portions  were  enormously  expensive, 
owing  to  the  great  cost  of  land,  and  the  figure 
(something  like  a  million  sterling  per  mile  of 
route)  reached  in  the  City  practically  put  an 
end  to  steam  railway  construction  in  such  a 
locality.  As  readers  are  aware,  however,  the 
tunnels,  though  they  have  been  grimy  and 
suffocating  owing  to  the  use  of  steam  engines, 
are  large  and  roomy  and  close  to  the  surface  of 
the  ground.  In  this  respect  the  railway  possesses 
a  material  advantage  over  **  tube  "  lines,  which 
ought  speedily  to  show  itself  when  the  air  in  the 
tunnels  is  no  longer  polluted  by  steam  loco- 
motives. Double  track  is,  of  course,  used  over 
the  entire  system,  while  there  is  a  considerable 
additional  track  length  of  sidings  and  cross- 
overs. 

It  is  not  surprising  that  the  railway  company 
owning  lines  which  were  so  expensive  have  not 
been  very  prosperous  from  the  point  of  view  of 
dividend-earning,  even  though  they  have  enjoyed 
a  very  large  passenger  business.  At  the  time 
of  writing  the  report  of  the  directors  for  the 
half-year  ended  December  31  last  has  not  been 
issued,  but  we  may  take  as  a  sample,  to  show 
the  position  of  the  Company  on  the  eve  of 
beginning  electric  traction,  the  report  for  the 
half-year  ended  June  30,  1904.  In  that  period 
the  receipts  from  passengers  were  ;^i98,865,  and 
the  total  receipts  ^^2 12,771.  The  number  of 
passengers  was  25,572,539,  and  there  were  no 
fewer  than  18,259  season  ticket  holders.  The 
working  expenses  came  to  ;^i  15,156,  so  that  the 
balance  was  £97,61^.  More  than  the  whole  of 
this  was  absorbed  by  rent  charges,  debenture 
interest,  and  so  forth,  but  credit  rents  and 
interest  were  sufficient  to  leave  a  balance 
available  for  dividend  of  ^12,754.  This  was 
used  up  to  pay  a  dividend  at  the  rate  of  2  per 


cent,  per  annum  on  the  4  per  cent,  guaranteed 
stock.  The  total  dividend  deficiency  on  that 
stock  was  ;^io5,977.  The  other  stocks  of  the 
Company,  preference  and  ordinary,  have  not 
looked  for  dividends,  but  of  course  it  is  hoped 
that  with  the  adoption  of  electric  traction  better 
things  are  in  store. 

At  June  30  last  the  capital  issued  was 
;f8, 324,964  of  stock,  and  ^2,438,825  of  deben- 
ture stock,  a  total  of  ^10,763,789.  The  capital 
expenditure  for  the  half  year  was  ^192,504, 
nearly  all  of  which  was  for  expense  connected 
with  the  electrifying  of  the  system.  The  total 
capital  expenditure  stood  at  ^9,880,501.  Allow- 
ing for  the  fact  that  some  short  lengths  of  the 
railway  are  jointly  owned,  it  may  be  taken 
roughly  that  the  capital  liability  on  the  railway 
absolutely  owned  by  the  Company  is  about 
^500,000  per  mile. 

The  following  table,  showing  at  intervals  of 
five  years  the  number  of  passengers  and  the 
passenger  receipts,  indicates  the  growth  of  the 
traffic  since  the  railway  was  opened  to  the 
Mansion  House  in  1871.  We  also  give  the 
figures  for  each  year  in  recent  times.  The 
numbers  of  passengers  do  not  include  the 
journeys  made  by  holders  of  season  tickets,  but 
the  receipts  include  the  money  obtained  for 
such  tickets.  The  number  of  season  ticket 
holders  has  of  late  years  very  much  increased 
till  it  has  reached  over  i8,ooo,  and  the  revenue 
therefrom  averages  over  £2  per  ticket  per 
annum. 


June, 


Year  eiulcd. 

Numborof  Passtnt;.  rs. 

I'assengf  r  Receij  ts. 

^   - 



£ 

1872.. 

i8.r»64.323 

170.423 

1H77 

27.789.534 

279.622 

1882.. 

Jio75.29« 

3r>o,38o 

1887.. 

40,058,405 

414.164 

1892.. 

38.592.257 

406.277 

1897.. 

41.304.315 

416,781 

1900.. 

40,704,636 

411.017 

I<>OI  . . 

38,175,618 

368.587 

1902.. 

39.105,441 

357.139 

1903 •■ 

46.675.249 

36H.744 

1904    . 

49.</>3.505 

375.515 

The  year  ended  June,  1900,  was  the  last  before 
the  opening  of  the  Central  London  Kailway, 
and  the  effect  of  the  competition  of  that  line, 
which  was  opened  in  July,  1900,  is  at  once 
visible  in  the  falling  off  in  passengers  and  receipts 
for  the  year  ended  June,  1901.  The  District 
Company  met  this  by  reducing  their  fares,  latterly- 
very  materially,  and  the  result  is  observable  in 
the  great  increase  in  passengers,  but  the  receipts 
have  not  gone  up  to  the  old  figures. 

THE  CLCCTIIIC  TRACTION  SCHEME. 

It  was  this  competition  by  the  Central  Lon- 
don Railway  which  brought  to  a  head  the  pro- 
ject for  electrifying  the  District  Railway.  As 
far  back  as  1897  the  company  obtained  Parlia- 
mentary powers  for  working  their  railway 
electrically,  and  for  constructing  a  deep-level 
electric  railway  under  their  present  line  from 
EarPs  Court  to  the  Mansion  House.  These 
powers    were    extended     by    an    Act    of     19.00, 
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which  also  authorised  the  erection  of  a  genera- 
ting station  at   Lots  Road,  Chelsea.     Nothing 
effective  was  done  to  put  the  powers  into  execu- 
tion, as  the  difficulties  of  obtaining  the  necessary 
capital  were   great.      Electric  driving  and  the 
uniform  fare  of  twopence  on  the  Central  London 
Railway,  coupled  with  the  growing  competition 
in  the  western  suburbs  of  the  rapidly  spreading 
London    United  Tramways,  soon  made  action 
imperative.      Some  experiments  in  running  an 
electric  train  between  Earl's  Court  and  Kensing- 
ton High   Street  were  made  in  1899,  and  both 
the  Metropolitan  and  District  Companies  deter- 
mined  to   electrify   the   Inner   Circle   Railway. 
Mr.  C.  T.  Yerkes,  of  Chicago,  was  in   negotia- 
tion in  1900  with   Mr.   R.  W.  Perks,  M.P.,  with 
the  object  of  acquiring  the  authorised  Charing 
Cross,    Euston,    and    Hampstead    Railway,    an 
electric  **  tube  "  line  for  which  powers  had  been 
obtained.     That  concession  was  duly  acquired, 
and  Mr.  Yerkes  was  induced  to  go  into  a  scheme 
for    electrifying     the     District     Railway.       He 
acquired  a  substantial   holding  in  the   District 
Company,   and  with   the   assistance   of  friends 
formed  in  July,  1901,  the   Metropolitan  District 
Electric    Traction    Company,    Limited,   with  a 
capital  of  a  million  sterling,  which  was  privately 
subscribed.     In  the  following  month  Mr.  Perks 
became   chairman    of  the    District    Company. 
Meanwhile  the  horizon  of  possibilities  was  ex- 
tended   by    the    Yerkes    group    of    capitalists 
acquiring    also    the    authorised     Baker    Street 
and    Waterloo    Railway    (which    was    actually 
under   construction),   the    Cireat    Northern  and 
Strand    Railway,   the    Piccadilly    and    Bromp- 
ton  Railway,  and  afterwards  the  Edgware  and 
Hampstead  Railway.     On    April    9,    1902,    the 
Underground    Electric    Railways    Company   of 
London,  Limited,  with  a  capital  of  five  millions 
was  registered,  and  it  took  over  the  Traction 
Company.     Mr.  Yerkes   became   chairman.     It 
is    needless    now    to    repeat   details   on    these 
matters,  beyond  stating  that  the  new  Company 
undertook    to    electrify    the    District    Railway, 
taking   payment    for    the    most  part    in    shares 
issued  at  a  discount  ;    to  construct  and  equip 
the  tube  railways,  guaranteeing  4  per  cent,  on 
the  capital   recjuired    for  construction  ;    and  to 
erect    the   great    power-station   at    Lots    Road, 
Chelsea,  from  which  it  would  supply  current  at 
a   fixed    rate   of    charge    to   all    the    railways. 
During  the  last  two  or  three  sessions  of  Parlia- 
ment powers  have  been  obtained  for  extending 
and  connecting  by  exchange  stations  the  various 
lines,    and    the    whole   system    when    complete 
should  be  of  great  advantage  to  London.     Had 
Parliament  acceded  to  the  application  to  con- 
solidate the  four  tube  railway  companies   into 
one,  the  benefit  would  have  been  still  greater,  as 
a  uniform  fare    would   have   been    charged    for 
any  journey  on  the  associated   railways  within 
London,  though  the    passenger  might   have   to 
change  from  one  railway  to  another.     Largely 
through  the  opposition  of  the  London  County 


Council,  which  opposes  all  schemes  for  London 
not  promoted  by  itself,  the  benefit  was  not 
secured.  The  history  need  not  be  reviewed  of 
the  arbitration  in  the  latter  part  of  1901  between 
the  Metropolitan  and  District  Companies  as  to 
what  form  of  electric  traction  should  be  used  on 
the  Inner  Circle.  It  was  necessary  to  have 
uniformity,  and  the  Board  of  Trade  arbitrator, 
Mr.  Alfred  Lyttelton,  now  Secretary  for  the 
Colonies,  decided  in  favour  of  the  District  Com- 
pany's contention  that  the  continuous  current 
system  (with  three-phase  alternating  transmis- 
sion) should  be  used, and  not  the  Ganz  alternating 
current  system  as  proposed  by  the  Metropolitan 
Company. 

An  additional  electric  line,  called  the  Watford 
and  Edgware  Railway,  was  authorised  by  Par- 
liament in  the  session  of  1903.  It  will  be  a 
continuation  of  the  Edgware  and  Hampstead 
Railway,  and  like  that  line,  being  in  the  country, 
will  not  be  underground.  Arrangements  are 
being  made  for  working  this  line  also  from  the 
Chelsea  power-station.  The  lengths  of  the 
various  railways  which  will  be  supplied  with 
energy  from  Lots  Road  now  stand  as  follow : 
(The  running  powers  of  the  District  Railway 
mentioned  in  the  table  do  not,  of  course,  include 
the  portion  of  the  Inner  Circle  belonging  to  the 
Metropolitan  Company,  as  that  portion  is  fed 
from  the  Metropolitan  Company's  power-station 
at  Neasden.) 

District  Railway  and  running  powers        ..  ..  ..  ^i 

Haker  Street  and  Waterloo  Railway  5 J 

Great  Northern,  I*iccadilly,  and  Hrompton  Railway     ..       7^ 
(sharing  Cross,  Euston,  and  Hampstead  Railway  .,       8 

Edgware  and  Hampstead  Railway  . .         . .         . .         . .       6 

Watford  and  Edgware  Railway       . .  . .  . .  . .       6^ 


Total 


74.i 


It  will  be  remembered  that  in  connection  with 
the  great  Parliamentary  struggle  of  1902  over 
new  tube  railway  schemes,  the  Yerkes  group  of 
capitalists  acquired  a  controlling  interest  in  the 
London  United  Tramways,  and  that  great  system 
will  work  in  harmony  with  the  District  Railway 
and  the  associated  tube  lines.  The  London 
United  Company  have,  however,  their  own  power- 
station  at  Chiswick. 


pii 


iENTS. 


It  only  remains,  before  passing  to  the  power- 
station,  to  indicate  a  few  general  arrangements 
which  have  been  made.  It  has  been  publicly 
stated  on  several  occasions  that  the  tube  rail- 
ways to  be  constructed  would  cost  about  fifteen 
millions  sterling,  and  that  the  Underground 
Electric  Railways  Company  would  find  the 
money.  This  estimate  was  made  before  some 
of  the  extensions  of  the  lines  had  been  authorised, 
so  that  the  figure  may  be  exceeded.  That  the 
promise  is  being  carried  out  is  shown  by  the 
rapid  progress  of  construction  work  on  the  tube 
railways,  and  by  the  statement  made  by  Mr. 
Edgar  Speyer,  of  Speyer  Brothers,  before  tlic 
Royal  Commission  on  London  Traffic  on  June 
3rd,  1904,  that  he  and  his  associates  had  already 
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subscribed  twelve  millions  additional  capital  for 
the  construction  of  the  tube  railways.  In  con- 
sideration of  their  organising  the  Underground 
Railways  Company  and  finding  much  of  the 
capital,  Messrs.  Speyer  have  the  nomination  of 
the  majority  of  the  directors  for  a  period  of  ten 
years. 

In  the  latter  part  of  1903  the  Underground 


he  mentioned  that  the  Underground  Railways 
Company  also  took  a  proportion  of  debentures, 
the  debentures  being  taken  at  par,  and  the 
preference  and  ordinary  stocks  at  a  large 
discount.  The  estimated  actual  cost  of  the 
electrical  equipment  of  the  District  Railway  was 
from  ^1,100,000  to  j/^ 1, 200,000. 

The  electrical  equipment  of  the  lines  of  the 


Fig.  1.— General  Plan  of  Site  and  Buildings. 


Electric  Railways  Company  made  an  offer  to 
holders  of  preference  shares  in  the  District 
Railway,  namely,  to  guarantee  a  dividend  on 
the  5  per  cent,  preference  shares  of  i  per  cent, 
from  January  i,  1903 ;  2  per  cent,  from  January 
I,  1904;  3  per  cent,  from  January  i,  1905,  to 
January  1,  1907;  and  3J  per  cent,  thereafter  in 
perpetuity. 


London  and  South  Western  Railway  Company 
over  which  the  District  Railway  Company  run 
has  been  carried  out  by  the  Underground 
Railways  Company  under  a  contract  with  the 
South  Western  Company.  Arrangements  were 
also  made  whereby  the  Underground  Railways 
Company  equipped  the  eastern  joint  lines  and 
the  Tilbury  Company's  line  as  far  as  Barking, 
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Fig.  2.— Outline  Plan  of  Chelsea  Power  Station. 


According  to  a  statement  made  by  Mr.  Perks 
at  a  meeting  of  the  District  Railway  Company 
on  December  17,  1903,  the  total  stock  issued  to 
the  Underground  Railways  Company  in  payment 
for  the  work  of  electrically  equipping  the 
District  Railway  is  ^^i, 050,000  of  second 
preference  stock  and  ;^985,ooo  of  ordinary  stock. 
At  a  subsecjuent  meeting  on  February  11,  1904, 


the  whole  matter  being  carried  out  as  one  job. 
Simultaneously  a  widening  of  the  District  Rail- 
way has  been  effected  so  as  to  provide  four 
tracks  from  West  Kensington  to  Hammersmith. 
The  two  additional  tracks  are  for  the  Great 
Northern,  Piccadilly  and  Brompton  Railway 
which  comes  to  the  surface  near  the  new  Baron's 
Court    station    at    West    Kensington,    and    is 
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continued  in  this  way  alongside  the  District  line 
to  Hammersmith.  Under  an  agreement  between 
the  two  Companies,  the  District  Company  will 
derive  the  whole  of  the  benefit  of  the  traffic  on 
the  new  line  between  West  Kensington  and 
Hammersmith. 

THE    CHELSEA    POWER-STATION. 

The  position  of  the  site  of  this  great  station 
is  shown  on  the  map.  An  area  of  3*67  acres  is 
occupied  ;  the  water  frontage  on  the  Thames 
and  on  Chelsea  Creek  is  1,100 ft.  long;  the 
frontage  to   Lots   Road   measures  824  ft.     The 


boilers  are  64  in  number,  and  are  arranged  on 
two  floors,  with  coal  bunkers  above.  They 
supply  steam  to  eight  turbo-generators  of 
5,500  Kw.  each,  three-phase  current  at  a  pressure 
of  11,000  volts  and  a  frequency  of  33^  periods 
being  produced.  From  elaborate  switch  gear 
the  current  is  sent  out  through  underground 
cables  to  the  District  Railway  at  Earl's  Court, 
and  thence  the  cables  run  to  the  various  sub- 
stations. The  whole  building  and  its  appliances 
are  of  an  almost  unprecedented  magnitude,  and 
to  any  one  accustomed  to  small  power-stations 
the  effect  at  first  sight  must  be, stupendous.    We 
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Fig.  3.— Cross  Section  of  Chelsea  Power  Station. 


general  arrangement  may  be  gathered  from  the 
plan  (Fig.  i).  The  main  building  is  453  ft.  6  in. 
long  by  1 75  ft.  broad,  and  is  140  ft.  high.  The  office 
building  at  the  east  end  measures  81  ft.  by  25  ft., 
and  has  three  floors.  The  main  building  consists 
of  a  steel  framework  weighing  about  6,000  tons, 
clothed  with  terra  cotta  and 
with  concrete  and  glass, 
chimneys,  each    275  ft.  high. 


brick,  and  roofed 

There     are    four 

The    water-tube 


propose  to  deal  seriatim  with  the  more  important 
features  (premising  that  many  details  must  be 
omitted).  In  order  to  do  this,  the  building  must 
first  be  described,  and  then,  starting  with  the 
coal-handling  plant,  the  various  sections  of  the 
installation  can  be  taken  in  natural  order. 

The  position  of  the  station  is  a  very  favourable 
one.  Coal  is  brought  up  the  Thames  in  barges 
and  delivered  direct  to  the  coal  conveyors,  and 
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from  the  river  also  an  unlimited  amount  of 
condensing];  water  is  obtained.  Tlie  West 
Lo  :don  Extension  Railway  lias  sidings  on  the 
opi^osite  bank  of  Chelsea  Creek,  and  coal  can 
also  be  brought  in  that  way.  Building  material 
and  machinery  were  readily  conveyed  to  the 
site  by  river,  and  lifted  and  handled  by  a 
powerful  crane.  It  will  be  noted  from  the  plan 
of  the  building  (Fig.  2)  that  space  is  allowed 
for  the  accommodation  of  two  more  generating 
sets  in  the  station,  and  also  for  another  of  half- 
size  (2,700  KW.),  so  that  the  total  equipment 
will  ultimately  include  80  boilers  and  11  turbo- 
L;jnerators,  aggregating  57,700  kw.,  or  nearly 
80,000  H.P. 

FOUNDATIONS. 

Owing  to  the  nature  and  situation  of  the  site 
the  foundation  work  for  the  building  is  of  more 
than  ordinary  interest.  It  formed  the  subject 
of  a  separate  contract,  let  to  Messrs.  Perry  and 
Company,  Bow,  London,  who  have  great  ex- 
perience in  foundation  and  other  work  requiring 
excavation  and  strong  underground  construction. 
The  contract  also  included  other  items,  but 
these  will  be  referred  to  later.  Before  the 
ground  was  acquired  by  the  Underground 
Electric  Railways  Company  it  was  occupied  by 


Fig.  4.    View  of  Site  at  Chelsea  before  work  began. 

Underground  Railways  Companytill  November, 
1903.  The  space  at  the  disposal  of  the  con- 
tractors was  necessarily  limited,  and  the  fact 
that  the  whole  site  could  not  be  given  up  at 
once  handicapped  the  work. 

The  foundations  were  carried  down  through 
made  ground,  gravel,  and  sand  into  the  London 
clay,  the  total  depth  being  30  ft.  below  basement 
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Fig.  5.     Stanchion^  Foundations  for  Chelsea  Power  Station. 

dust  destructor  and  other  works  beIon<j[in<r  to  a 
company.  The  appearance  of  the  place  before 
much  was  done  by  the  Underground  Railways 
Company  may  be  gathered  from  Fig.  4,  which 
is  a  view  taken  on  June  1,  1902.  Work  was 
commenced  on  a  chimney  foundation  in  March, 
1902,  but  all  the  area  on  which  the  building 
stands  did  not  come  into  the  possession  of  the 


Fig.  6.— Foundation  Work  at  Chelsea  Station. 


floor  level,  or  about  35  ft.  below  the  level  of  Lots 
ivoad.  The  stanchions  carrying  the  steel  frame 
of  the  building  are  about  19  ft.  apart,  and  the 
foundation  for  each  stanchion  is  independent 
and  consists  of  a  tapering  column  of  concrete  on 
a  stepped  base  of  the  same  material.  This 
arrangement  is  shown  in  Figs.  3  and  5.  Consider- 
able difficulty  was  experienced  with  water  in  the 
stanchion  foundations  on  the  Chelsea  Creek  side 
of  the  site,  and  it  was  found  necessary  to  put  a 
steam  pump  in  every  hole  to  keep  down  the 
water  which  would  not  drain  through  from  one 
hole  to  the  next. 

A  stage  about  300  ft.  long  was  constructed  on 
the  old  wharf  wall,  overhanging  the  barges  in  the 
creek.  This  stage  was  sufficiently  high  to  allow 
empty  barges  to  come  under  it,  and  it  projected 
over  the  creek  as  far  as  the  centre  of  the  barges. 
The  wagons  of  excavated  material  were  drawn 
up  an  incline  on  to  this  stage  by  a  steam  winding 
engine  and  tipped  direct  into  the  barges,  no 
trimming  being  recjuired. 

The  turbine  and  generator  foundations,  which 
run  through  the  entire  length  of  the  engine-room 
building,  are  about  60  ft.  wide,  and  they  were 
carried  down  to  the  same  depth  as  the  stanchion 
foundations.     Thev  had  of  course  to  be  carried 
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up    to   the    first   floor   level.     Large   masses  of  dam,  and  was  constructed  of  full  timber  piles, 

concrete,  which  had  formed  old  engine  found-  driven  down  to  about  six  feet  below  the  level 

ations  on  the  site,  were  encountered  during  the  of  the  bottom  of  the  new  wall,  with  three  pairs 

excavation  for  the  new  work.    This  old  concrete,  of    full     timber   walings,   or   horizontal    beams, 


in  places  12  ft.  thick, 
was  blasted  out,  the 
holes  for  the  charges 
being  drilled  with 
pneumatic  rock  drills 
supplied  with  com- 
pressed air  from  an 
installation  specially 
put  in  for  the  works 
by  the  Underground 
Electric  Railways 
Company.  The  found- 
ations for  the  four 
chimneys  were  con- 
structed at  the  same 
time. 

The  wharf  wall  runs 
the  whole  length  of 
the  site  on  the  margin 
next  Chelsea  Creek, 
and  it  is  980  ft.   long 


Fig.  7.— Foundation  Work  at  Chelsea  Station. 


bolted  to  them.  As 
each  section  of  the 
dam  was  made  water- 
tight, it  was  pumped 
out  by  an  Sin.  centri- 
fugal pump.  The  old 
wall  was  then  pulled 
down  and  the  new  one 
built.  The  piles  had 
to  be  driven  through 
a  layer  of  running 
sand  before  the  Lon- 
don clay  was  reached, 
and  in  several  cases  it 
was  found,  on  excava- 
ting the  interior  of  the 
dam,  that  piles  had 
**umbrelled  up",  that 
is  to  say  the  resist- 
ance to  driving  was 
so  great  that  the  iron 


and    30  ft.  high.      The    wall    is   composed    of  pile  shoe   was   forced   right    up    into    the    pile, 

Portland  cement  concrete,  faced  with  specially  splitting    it    and    turning    the    end    up    on    all 

made  blue    Staffordshire    blocks.      The    blocks  sides.      Of  course  no  sign  of  this  was  visible 

forming  the   header  courses  are    12  in.   by  6  in.  from   the   surface,  and   it  was  only   discovered 


Fig   8.— General  View  During  Foundation  Work  at  Chelsea  Station. 


by  6  in.,  and  the  stretchers  18  in.  by  6  in.  by 
6 in.  In  order  to  build  this  wall  a  dam  was 
constructed  along  the  whole  water  front  of  the 
site,  and  it  was  divided  into  sections  which  were 
driven  and  completed  as  opportunity  occurred. 
The  dam   was  what   is  known  as  a   single-pile 


when  the  excavation  was  in  progress.  As  soon 
as  a  bad  pile  of  this  kind  was  detected,  runners 
were  pitched  round  the  danger  spot  and  driven 
down  as  the  excavator  proceeded.  In  one  or 
two  cases,  Jiowever,  before  the  broken  part  of 
the    pile    had    been    reached,    the    pressure   of 


10 


Digitized  by 


Google 


io6 


THE  TRAMWAY  AND  RAILWAY  WORLD.         [February  9,  1905. 


Fig.  9.— Chelsea  Power  Station  in  October.  1903. 


Fi^.  10.— Clieisea  Power  Station  in  January,  1904. 
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the    water    outside    the   dam    blew    away    the 
ground    under  the   bottom    of  the    broken    pile 
and  filled  the  dam.     To  stop  the   blow,  large 
quantities   of   puddled   clay   were   tipped    out- 
side the  broken  pile,  and  in  some  cases  sacks 
of  cement  were  also  used.     When  the  blow  was 
thoroughly  stopped,  the  water  was  again  pumped 
out  of  the  dam,  and  the  work  was  proceeded 
with.      The   pile    engines,    cranes,    etc.,    were 
carried   on  a  stage  supported  on  piles,  driven 
independently  of  the  dam  and  about  two  feet 
outside  of  it,    so   that    no   vibration    from    the 
machinery  should  be  communicated  to  the  dam 
proper  to  cause  leaks.     The  piles  carrying  this 
stage  also  acted  as  fenders  to  keep  the  barges 
used  in  removing  the  excavated  material  from 
bumping  against  the  dam  and  damaging  it.  Over 
10,000  cubic  yards  of  earth  were  excavated  for 
the  wharf  wall, 
and  6,000  cubic 
yards    of    con- 
crete were  used. 
Part    of    this 
wall,  it  will  be 
noticed,    forms 
the   foundation 
for  the  greater 
length     of    the 
river-side    wall 
of    the     boiler 
house.       Some 
effective    views 
of    the     site 
during     the 
foundation 
work  are  given 
in    Figs.   6,   7, 
and  8. 

Barge  Basin. 
—  This  basin, 
which  accom- 
modates the 
barges  which 
arrive  with  coal 
for  the  station, 
is  indicated  at 
the  right  hand 
side     of    the 

general  plan  (Fig.  i).  It  is  220  ft.  long  by 
Soft,  wide,  and  can  accommodate  six  barges 
at  a  time.  The  construction  of  it  formed  part 
of  the  contract  of  Messrs.  Perry  and  Company, 
as  well  as  the  construction  of  a  valve  chamber 
and  the  laying  of  most  of  the  main  circulating 
water  pipes.  The  dam,  which  has  already  been 
described,  was  driven  right  across  the  entrance 
to  the  barge  basin  and  enclosed  it  and  the  valve 
chamber,  so  as  to  keep  the  whole  of  the  works 
water-tight.  The  entrance  to  the  basin  is 
formed  of  large  blocks  of  granite,  weighing 
about  5  tons  each.  The  gates  are  built  of 
greenheart  timber,  and  are  operated  by  pneu- 
matic winches.  By  means  of  the  gates  the 
water  is  kept  at  full  height  in  the  basin  at  low 


Fig.  11.— View  of  Power  Station  Building  as  Completed. 


tide.  The  walls  of  the  basin  are  of  concrete, 
faced  with  blue  brick,  and  have  a  capping  of 
creosoted  timber.  The  floor  of  the  basin  is 
forijied  of  12  in.  of  concrete,  having  a  layer  of 
expanded  metal  bedded  in  it,  and  it  is  paved 
with  blue  bricks  on  edge. 

Maifi  Circulating  Pipes  and  Valve  Chamber. — 
As  the  laying  of  the  main  circulating  water  pipes 
and  the  construction  of  the  valve  chamber 
formed  part  of  the  early  work,  their  installation 
may  be  referred  to  here,  though  the  details  of 
the  circulating  water  arrangements  will  be  dealt 
with  in  the  proper  place  when  touching  on  the 
condensers.  Two  great  iron  pipes,  the  track  of 
which  is  shown  on  the  general  plan  by  dotted 
lines,  lead  from  the  centre  of  the  bed  of  the 
River  Thames  to  the  valve  chamber,  which  is 
just  inside  the  river  wall  and  close  to  the  barge 

basin,  thence 
under  that  ba- 
sin and  the  oil- 
coolinghuilding 
to  the  engine- 
room,  running 
along  the  whole 
length  of  that 
apartment  in 
the  basement. 
Outside  the 
building,  each 
pipe  is  5  ft.  6  in. 
in  diameter, 
while  in  the 
engine-room 
basement  it 
steps  down  by 
degrees  to 
3  ft.  6  in.  The 
total  length  of 
each  pipe  is 
about  1,500  ft. 

The     pipes 
from  the  centre 
of  the    river  to 
the  valve  cham- 
ber are  of  cast 
iron,    and  were 
supplied    and 
laid    by    Messrs.    John    Cochrane    and    Sons, 
Victoria    Street,   Westminster.      A   trench   was 
excavated  in  the  bed  of  the  Thames,  wide  enough 
to  accommodate  the  two  rows  of  pipes,  and  of 
such  a  depth  that  when  they  were  in  place  the 
top  of  them  was  on  a  level  with  the  bed  of  the 
river.     The  lengths  were  then  laid  and  bohed 
together.  '  The  whole  of  this  work  had   to   be 
carried  out   by  divers.     At  the   shoreward  end 
a  concrete  foundation  was  put  under  the  pipes, 
and  a  timber  bulkhead  was  constructed  across 
their  mouths   to   keep  the  water  from   coming 
through  into  the  workings  for  the  valve  chamber 
and  the  landward  extensions.     A  manhole  was 
provided  in   each   pipe,  through  which   a  diver 
might  get  down  to  remove  the  bulkheads  when 
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the     connection     was     made    and     the    works 
completed. 

The  task  of  continuing  the  pipes  landward 
frorh  the  river  wall  was  entrusted  to  Messrs. 
Perry.  These  pipes  are  of  riveted  steel,  so  as 
to  get  a  good  hold  of  the  concrete,  and  they 
were  supplied  by  Babcock  and  Wilcox,  Limited. 
As  they  are  at  a  lower  level  than  the  bottom  of 
the  existing  river  wall,  it  was  necessary  to  under- 
pin the  wall.  It  was  in  order  to  do  this  work 
and  to  construct  the  valve  chamber  that  the 
dam  had  to  be  continued  as  above  mentioned. 
The  dam  was  led  up  to  both  sides  of  the  pipe 
line,  but  it  could  not  be  completed  in  the 
ordinary  way,  as  a  space  of  about  15  ft.  had  to 
be  left  where  the  pipes  were  already  laid.  To 
close  up  this  opening,  horizontal  sheeting  com- 
posed of  half  timbers  was  bolted  to  the  last  piles 
on  each  side  of  the  opening  down  to  low  water 
level.  Below  this  point  divers  were  employed 
to  excavate  the  mud  and  fix  the  sheeting  down 
to  the  pipes,  round  which  it  was  cut  and  fitted 
with  a  water-tight  joint.  This  was  a  long  and 
tedious  job,  and  when  it  was  completed  the 
divers  were  sent  into  the  pipes  to  examine  the 
bulkheads  and  caulk  them  where  necessary. 
The  trench  excavated  by  the  divers  was  then 
filled  in  with  puddled  clay  to  ensure  a  water- 
tight dam.  This  work  being  finished  the  water 
was  pumped  out  of  the  dam,  and  the  under- 
pinning and  the  pipe  work  were  completed.  The 
piping  under  the  barge  basin  and  under  the  oil- 
cooling  building  was  laid  before  these  were 
constructed. 

The  valves  in  the  valve  chamber  (the  position 
of  which  is  shown  in  Fig.  i)  are  used  for  con- 
trolling the  circulating  water  supply.  There  is 
also  a  pipe  connecting  with  the  water  in  the 
barge  basin,  and  it  is  controlled  in  the  same 
chamber  by  a  48  in.  valve.  This  arrange- 
ment is  provided  to  allow  of  the  basin  gates 
being  opened  at  the  top  of  any  tide.  If,  for 
example,  the  gates  were  closed  at  high  tide,  and 
it  was  found  when  it  was  necessary  to  open 
them  again  that  the  high  tide  was  a  foot  or  so 
lower  than  the  level  of  the  tide  represented  by 
the  water  in  the  basin,  it  would  not  be  practi- 
cable to  open  the  gates.  By  opening  the  valve 
in  the  connecting  pipe  the  two  water  levels 
become  the  same,  and  the  gates  can  then  be 
opened. 

In  the  course  of  Messrs.  Perry's  whole  con- 
tract over  98,000  cubic  yards  of  earth  were 
removed,  and  nearly  40,000  cubic  yards  of 
concrete  were  placed.  Twenty-one  cranes  were 
used  on  the  work,  and  as  many  as  850  men 
were  employed  at  one  time.  The  work  was 
carried  on  night  and  day,  and  3,000  cubic  yards 
of  earth  were  excavated  and  removed  and  2,000 
cubic  yards  of  concrete  put  in  position  each 
week. 

THE  MAIN  BUILDING. 

The  power-station  main  building  is  453  ft.  6  in. 
long,   175  ft    wide,    and    140  ft.    high    from    the 


ground  level  to  the  peak  of  the  roof.  It  is  divided 
longitudinally  by  a  partition  wall  into  boiler- 
house  and  engine-room,  each  running  the  entire 
length  of  the  building,  and  the  former  being 
100  ft.  wide  and  the  latter  75  ft.  The  British 
Westinghouse  Company  obtained  the  contract 
for  the  steel  frame  of  the  building,  and  it  was 
erected  by  Messrs.  Mayoh  and  Haley  (the  Fulham 
Steel  Works  Company),  as  sub-contractors, 
Messrs  Mayoh  and  Haley  also  obtained  a 
direct  contract  from  the  Underground  Railways 
Company  for  the  erection  of  the  brick-work.  In 
our  issues  of  November  12,  1903,  and  August  11, 
1904,  we  published  a  series  of  views  showing  the 
erection  of  the  building  at  different  stages,  and 
some  of  these  are  reproduced  here.  (Figs.  9 
and  10).  Figs.  2  and  3  are  a  ground  plan  and 
section  of  the  building. 

In  placing  the  order  for  this  work,  time  was 
one  of  the  essentials  of  the  contract,  and  the 
rapidity  of  completion  of  the  great  structure  is 
believed  to  form  a  record  in  this  country.  The 
steelwork  was  commenced  in  May,  1903,  and 
was  finished  in  December,  1904,  while  the  brick- 
work was  begun  in  June,  1903,  and  completed 
in  March,  1904.  The  following  particulars  of 
the  quantities  of  the  materials  used  give  some 
idea  of  the  extent  of  the  work  : 

Fletton  bricks       . .         . .         . .  . .         . .  6,000,000 

Terra  cotta  in  string  courses,  arches,  cornices, 

etc.  ..         ..         ..         ..         ..         ..  1 7,000 cubic  ft. 

Specially  made  arch  bricks,  all  of  different 

pattern 85,000 

Red  pressed  facing  bricks         . .  . .         . .  85,000 

Portland  cement 600  tons 

Hydraulic  lime     . .  . .  260  tons 

Glass  in  windows  . .  . .  . .  50,000  ft.  super. 

Paint  25  tons 

Steelwork  in  framing  and  structure    . .         . .  6.000  tons 

Sundry  steel  and   ironwork  not  included  in 

main  structure. .  ..  ..  ..  ..  2,000  tons 

The  whole  of  the  steelwork  framing  was  erected 
by  means  of  Scotch  derrick  cranes,  carried  on 
bogeys  travelling  the  whole  length  of  the  build- 
ing. Of  these  there  were  employed  during  the 
construction  two  7-ton  and  four  5-ton  steam 
derricks,  besides  two  3-ton,  two  2-ton,  and 
several  smaller  hand  derricks.  These  were  fed 
with  material  by  steam  locomotive  cranes,  and 
were  raised  from  floor  to  floor  as  the  framing 
grew.  The  boiler-house  roof  was  fixed  by  means 
of  two  3-ton  Scotch  derrick  cranes  carried  on  a 
travelling  gantry  fixed  on  the  top  of  the  coal 
bunkers,  120  ft.  from  the  ground. 

The  bricklayers  and  terra-cotta  fixers  were 
served  by  four  double  electric  cage  hoists  fixed 
at  various  points  of  the  building.  There  were 
also  four  steam  winches  for  hoisting  sundry 
materials,  and  the  mortar  mills  in  which  all  the 
mortar  for  the  building  was  ground  were  driven 
by  electric  motors.  The  riveting  of  the  steel- 
work in  position  was  done  by  pneumatic 
hammers,  and  wherever  work  of  any  kind  could 
be  done  better  or  more  rapidly  by  machinery, 
the  best  modern  power  appliances  were  used  in 
preference  to  hand  labour. 
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The  work  was  exceptionally  difficult,  owing  to 
the  great  heights  at  which  parts  of  it  had  to  be 
carried  out,  and  the  fact  that  provision  had  to 
be  made  for  a  number  of  separate  contracts  to 
be  carried  out  at  the  same  time  without  inter- 
fering with  each  other,  in  order  that  the  whole 
building  might  be  completed  within  the  short 
period  that  it  was.  It  was  no  small  under- 
taking so  to  organise  the  supplies  for  such  a  huge 
contractv  that  everything  should  be  delivered  by 
the  time  it  was  required. 

The  roof  is  of  concrete,  asphalte,  and  glass. 
The  roof  glazing  was  carried  out  by  Mellowes 
and  Company,  Limited,  Sheffield  and  London, 
on  their  well-known  *' Eclipse''  system,  which 
thoroughly  excludes  all  moisture.  On  this 
method  the  steel  sash  bars  are  enclosed  in  a 
soft  inoxydisible  metal,  and  carry  the  longest 
squares  of  glass  without  any  possibility  of 
breakage,  either  by  vibration  or  by  expansion  or 
contraction  of  the  roof.  No  painting  is  required, 
and  as  the  steel  bars  are  entirely  enclosed  in 
the  soft  metal  the  glazing  is  practically  inde- 
structible. The  confidence  of  Messrs.  Mellowes 
on  the  last-mentioned  point  is  shown  by  the 
fact  that  they  have  undertaken  to  maintain  the 
glazing  free  of  all  cost  to  the  Underground 
Railways  Company  for  a  period  of  ten  years. 

The  basement  floor  is  about  18  in.  above  the 
highest  recorded  tide  in  the  river,  and  about 
3  ft.  below  the  level  of  Lots  Road,  and  is  19  ft. 
high.  Above  the  basement  in  the  boiler-house 
are  two  floors,  each  carrying  boilers,  and  the 
coal  bunkers  at  the  top.  This  basement  is 
divided  into  three  compartments  for  the  entire 
length  of  the  building.  The  middle  division 
accommodates  the  boiler  feed  pumps,  and  the 
section  on  either  side  is  devoted  to  the  removal 
of  ashes  by  a  narrow  gauge  railway,  the  ashes 
being  brought  down  by  shoots.  The  boiler- 
room  floors  are  built  of  concrete  and  expanded 
metal.  There  is  a  steel  staircase  at  each 
chimney  leading  from  the  basement  to  the  top 
of  the  coal  bunkers.  An  electric  lift  is  also 
provided  between  the  basement  and  the  second 
boiler  flot>r.  The  coal  bunkers  can  hold  15,000 
tons,  equal  to  nearly  three  weeks'  supply,  the 
full  consumption  being  expected  to  be  800  tons 
per  day. 

As  regards  the  engine-room,  it  will  be  seen 
that  the  turbo-generators  are  arranged  in  two 
rows,  with  the  condensers,  the  latter  in  the 
basement,  between  them.  Each  engine  founda- 
tion is  50  ft.  long  by  12  ft.  wide,  and  41  ft.  deep. 
The  floor  is  covered  by  checkered  steel  plates. 
The  room  is  spanned  by  two  20-ton  electric 
cranes  by  Messrs.  Herbert  Morris  and  Bastert. 
The  crane  motors,  like  those  used  for  the  oil 
switches,  work  by  direct-current  at  125  volts. 
All  other  motors  used  on  the  premises  are 
worked  by  alternating  current  at  220  volts. 

The  switch  gear  and  busbars  extend  the 
whole  length  of  the  building  on  three  galleries 
along  the  wall   next  Lots  Road.     The  gallery 


floors  are  of  concrete  and  expanded  metal.  We 
may  now  proceed  to  details,  beginning  in 
natural  order  with  the  coal-conveying  plant. 


OOAL-HANDLINQ   PLANT. 


The  barge  basin  is  spanned  by  two  large 
gantry  electric  travelling  cranes,  which  are  shown 
in  the  view.  Fig.  12.  These  were  supplied  by 
Messrs.  Becham  and  Keetman,  Duisburg, 
through  Mr,  A.  Reichwald,  their  London 
agent.  Grabs  are  worked  from  the  top  girders, 
and  these  grabs  can  each  lift  ij  tons  of  coal 
at  a  time  out  of  the  holds  of  the  barges. 
The  grabs  with  their  loads  are  travelled  to 
the  west  side  of  the  basin,  where  the  coal  is 
dropped  into  the  automatic  weighing  apparatus, 
from  which  it  descends  through  hoppers  to  a 
belt  conveyor  running  below.'  The  bases  of  the 
towers  of  these  gantries  are  spread  out  to  about 
20  ft.  square,  and  are  carried  on  wheels  which 
run  on  a  broad  gauge  Railway  on  each  side  of 
the  dock.  This  railway  has  a  slotted  conduit 
after  the  style  of  the  London  County  Council 


Fig.  12.— Gantry  Cranes  at  Barge  Basin. 

electric  tramways.  Electric  conductors  are 
carried  in  the  conduit,  and  contact  is  made  with 
them  by  a  current-collecting  plough.  The  in- 
sulated leads  from  the  plough  are  carried  up  the 
iron  framework  to  the  top  of  the  gantry,  where 
the  motors  for  working  the  machine  are  situated. 
The  lowering,  raising,  and  travelling  of  the  grabs 
are  thus  all  controlled  from  above,  and  so  like- 
wise is  the  travelling  of  the  whole  gantry  longi- 
tudinally on  its  two  railways.  The  latter 
movement  is  effiected  by  shafting  from  the  top 
of  the  gantry,  connected  by  bevel-wheel  gearing 
at  the  top  and  bottom  of  the  vertical  tower. 
The  final  bevel  gearing  drives  one  of  the  wheels 
supporting  each  tower,  and  in  this  way  the  whole 
apparatus  can  be  moved  so  that  the  grabs  can 
be  brought  to  bear  on  any  barge  at  any  part  of 
the  basin. 

The  coal-conveying  gear  served  by  the  gantry 
cranes  is  of  interest  both  on  account  of  its 
magnitude  and  because  it  differs  somewhat  from 
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that  usually  employed.  An  endless  horizontal 
belt  conveyor  runs  along  the  west  side  of  the 
dock,  the  rollers  on  which  it  rests  being  sup- 
ported on  girders  laid  on  concrete  piers  some 
four  feet  high,  erected  between  the  rails  of  the 
broad  gauge  gantry  railway.  The  legs  of  the 
gantry  tower  straddle  the  conveyor,  so  that  the 
coal  is  dropped  from  the  hopper  on  to  the  belt. 
The  length  of  travel  of  the  conveyor  is  190  ft., 
so  that  the  total  length  of  belt  is  fully  380  ft. 
The  belt,  which  is  made  of  an  indiarubber 
composition,  is  30 in.  wide  and  Jin.  thick.  It  is 
carried  in  the  usual  way  on  horizontal  rollers 
5  ft.  apart,  while  inclined  rollers  at  the  sides  give 
it  a  slightly  hollowed  section  so  that  it  may  hold 
the  coal.  At  each  end  of  the  distance  of  travel 
are  larger  horizontal  rollers  which  return  the 
belt  on  itself  underneath.  The  whole  belt  is 
driven  by  a  10  to  15  h.p.  motor. 

The  belt  conveys  the  coal  to  the  base  of  twin- 
bucket  conveyors,  by  means  of  which  the  coal 
is  taken  to  the  top  of  the  building  at  a  rate,  if 


Fig.  13.— Coal  Handling  Plant. 

necessary,  of  240  tons  an  hour.  The  inclined 
conveyor  is  shown  in  Fig.  13.  At  its  base  is  a 
small  building,  inside  of  which  both  the  belt 
conveyor  and  the  bucket  conveyors  are  reversed. 
The  belt  passes  over  its  large  terminal  pulley, 
and  the  coal  drops  through  an  inverted  Y-shaped 
hopper  mto  a  coal  crusher.  From  this  it  drops 
through  another  inverted  Y-shaped  hopper,  the 
legs  of  which  are  spread  at  right  angles  to  those 
of  the  first  hopper.  This  second  hopper  is  pro- 
vided with  a  valve  at  the  apex,  so  that  the  coal 
may  be  sent  into  either  bucket  conveyor  or  both. 
The  lower  end  of  the  bucket  conveyors  is  below, 
and  the  coal  drops  into  the  buckets  just  after 
they  have  turned  their  mouths  vertically  after 
going  round  the  bottom  pulley.  The  spouts  of 
the  hopper  are  made  narrow,  and  the  buckets 
are  made  with  overlapping  lips,  thus  forming  a 
continuous  shoot  for  the  time  being.  The  con- 
veyor chain,  connecting  the  buckets  together,  is 
formed   by   axles,   links,    and   wheels.      At    the 


bottom,  where  the  conveyor  passes  round  its 
idler  pulleys,  provision  is  made  for  tightening 
the  tension  of  the  whole  conveyor  as  required. 
The  lift  to  the  top  of  the  boiler-house  is 
145  ft.  6  in.  vertical,  but  as  the  conveyor  is  on 
a  slope,  the  length  of  its  travel,  including  short 
horizontal  parts  of  the  base  and  top,  is  about 
200  ft.  There  are  154  steel  buckets  in  each 
conveyor,  spaced  2ft.  Sin.  apart,  centres,  so 
that  the  total  length  is  about  410  ft.,  half  of 
which  at  any  one  moment  is  ascending  and  the 
other  half  descending.  These  conveyors  are 
driven  by  two  30  h.p.  motors  placed  at  the  top 


Fig.  14.— Elevation  and   Plan  of  Bucket  Goal  Conveyor. 

of  their  travel.  This  is  some  20  ft.  above  the 
level  of  two  long  belt  conveyors  which  carry  the 
coal  along  above  the  overhead  coal  bunkers  and 
deposit  it  in  them.  The  general  arrangement  is 
well  shown  in  Fig.  14. 

These  horizontal  belt  conveyers  are  similar  in 
arrangement  to  the  one  already  described. 
The  belt  is,  however,  only  2  ft.  wide  and  is  j'g  in. 
thick.  One  belt  is  980  ft.  long  and  the  other 
970  ft. ;  these  lengths  are  rather  more  than 
double  the  length  of  the  building,  but  the 
belts  are  extended  somewhat  into  overhanging 
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projections  at  each  end,  particularly  at  the  end 
where  the  bucket  conveyors  are.  The  pulleys 
carrying  the  belts  are  supported  on  longitudinal 
girders  which  in  their  turn  rest  on  cross  beams 
supported  from  the  side  walls  of  the  boiler-house. 
The  girders  also  carry  a  narrow  gauge  railway 
track  for  the  coal-tipping  traveller.  Alongside 
each  conveyor  runs  a  gangway  with  a  hand-rail, 
and  this  level  is  reached  by  stairs  from  below. 
Between  the  level  of  the  conveyors  and  the 
bottoms  of  the  coal  bunkers  the  space  is  very 
great,  so  as  to  allow  for  the  storage  of  the  large 
quantity  of  coal  required. 

When  the  buckets  of  the  lifting  conveyors 
reach  the  top  of  their  travel  and  turn  round 
their  terminal  pulleys,  the  coal  is  tippejd  out  of 
them  into  an  X-shaped  shoot.  The  upper 
mouths  of  this  take  the  coal  from  the  two  chains 
of  buckets,  and  the  lower  ends  deliver  it  into 
pipes  which  lead  it  on  to  the  belt  conveyors. 
The  shoot  is  fitted  with  a  valve,  so  that  the  coal 
may  be  delivered  into  either  or  both  of  the  belt 
conveyors. 

Running  on  each  narrow  gauge  railway  track 
already  mentioned  is  a  small  travellmg  carriage, 
the  purpose  of  which  is  to  tip  the  coal  into  the 
bunkers.  This  traveller  is  equipped  with  two 
pulleys  of  rather  more  than  the  breadth  of  the 
belt,  one  being  higher  than  the  other.  The  belt 
carrying  the  coal  passes  over  the  upper  pulley, 
then  slightly  backwards  and  under  the  lower 
pulley,  and  thence  continues  its  horizontal 
journey.  Thus  the  coal  is  thrown  off  and  falls 
into  the  bunkers.  When  it  is  desired  to  shift 
the  traveller,  so  that  coal  may  be  dropped  in 
another  part  of  the  bunker  or  in  the  next  bunker, 
a  clutch  is  closed,  and  the  motion  of  the  upper 
pulley  is  communicated  by  gearing  to  the  wheels 
of  the  traveller.  Thus  the  traveller  can  be  moved 
about  by  the  motion  of  the  belt  as  desired, 
a  reversing  gear  allowing  the  traveller  to  be 
moved  in  the  opposite  direction.  Each  belt 
conveyor  is  driven  by  a  20  h. p.  motor.  The 
bucket  conveyors,  known  as  the  McCaslin  over- 
lapping type,  were  made  by  Messrs.  John  A. 
Mead  and  Company,  New  York,  while  the  belt 
conveyors  were  manufactured  by  Messrs.  Mead, 
Morrison  and  Company,  also  of  New  York.  The 
enclosed  steel  tower  for  the  bucket  conveyors 
was  erected  by  Messrs.  Mayoh  and  Haley. 

Arrangements  have  also  been  made  for  taking 
coal  in  at  the  western  end  of  the  building  from 
the  sidings  of  the  West  London  Extension  Rail- 
way on  the  other  side  of  Chelsea  Creek. 
The  coal  is  to  be  dumped  from  the  railway 
wagons  into  hoppers  which  will  deliver  it  to  an 
inclined  bucket  conveyor.  This  conveyor  will 
span  the  creek  and  lead  up  to  the  top  of  the 
boiler-house,  where  the  coal  will  be  delivered  on 
to  the  horizontal  belt  conveyors.  The  motion 
of  the  latter  can  be  reversed  when  the  coal  is 
coming  in  from  the  west  end.  The  Underground 
Railways  Company  have  made  all  the  arrange- 
ments for  erecting  this  conveyor,  but  the  railway 


companies  owning  the  sidings  have  been  dilatory 
in  settling  their  part  of  the  matter,  so  that  the 
conveyor  has  not  yet  been  built. 

STIAM-RAISINQ    PLANT    AND    AUXILIARIES. 

Boilers. — The  arrangement  of  the  boilers  is 
unique  in  this  country,  as  they  are  carried  on 
two  floors,  thus  saving  much  ground  space.  On 
each,  floor  there  is  a  double  row  of  boilers,  with 
a  wide  firing  floor  between  them.  The  boilers 
are  supported  by  the  building  stanchions,  and 
are  entirely  independent  of  the  brickwork.  A 
capital  view  of  the  boilers  on  one  floor  is  given 
in  Fig.  15. 

When  the  extensions  of  the  power-station  are 
completed  there  will  be  a  total  of  80  Babcock  and 
Wilcox  patent  water- tube  boilers,  of  that  com- 
pany's standard  land  type,  each  having  5,212 
square  feet  of  heating  surface.  At  the  present 
time  64  of  these  boilers  are  in  position.  They 
are  arranged  in  groups  of  eight,  four  of  these 
groups  being  on  the  first  floor  and  four  on  the 
top  floor.  The  relative  lightness  of  the  boilers 
enables  this  to  be  done,  while  the  power  of  each 
boiler,  capable  as  it  is  of  evaporating  17,000  to 
18,000  lbs.  of  water  per  hour,  would  be  im- 
possible in  the  circumstances  with  any  but  a 
water-tube  boiler.  The  size  here  used,  however, 
by  no  means  represents  the  limit,  as  the  com- 
pany have  manufactured  boilers  of  this  land 
type  having  considerably  over  6,000  square  feet 
of  heating  surface,  and  capable  of  evaporating 
upwards  of  20,000  lbs.  of  water  per  hour ;  while 
of  their  marine  type,  which  has  a  much  higher 
duty  per  square  foot  of  heating  surface,  owing  to 
its  larger  relative  grate  area,  the  highest  evapora- 
tion, as  represented  by  the  boilers  installed  by 
this  company  at  the  Carville  power-station, 
Newcastle,  reaches  to  upwards  of  25,000  lbs.  of 
water  per  hour. 

Each  boiler  is  constructed  of  20  sections  of 
4  in.  straight  seamless  steel  tubes,  18  ft.  long, 
expanded  at  each  end  into  wrought  steel  headers 
(uptakes  and  downtakes),  which  are  connected 
by  4 J  in.  diameter  nipples  to  two  steel  steam 
and  water  drums  54  in.  in  diameter  and  23  ft. 
7  in.  long,  these  being  joined  at  the  rear  end 
with  a  6 in.  wrought  steel  cross-pipe,  on  which 
the  steam  stop  valve  and  safety  valve  are 
placed,  the  working  pressure  being  175  lbs.  per 
square  inch.  Each  boiler  is  provided  with  a 
wrought  steel  mud-drum.  The  whole  boiler, 
constructed  according  to  best  English  practice 
as  far  as  Vvorkmanship  is  concerned,  and  in 
accordance  with  modern  ideas,  is  of  steel. 

Mechanical  Stokers. — The  mechanical  stokers 
attached  to  each  boiler  are  of  the  Babcock  and 
Wilcox  patent  chain  grate  type,  each  having  an 
area  of  83  square  feet.  The  grate  consists  of  an 
endless  chain  of  short  cast  iron  grate  bars, 
linked  together  and  actuated  by  passing  over 
drums  at  the  front  and  rear,  the  front  drum 
being   revolved  by  a  worm    and   worm    wheel. 

The  whole  stoker  can  be  brought  out  clear  of 
the    boiler,    the    frames    being    provided    with 
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wheels  running  on  rails  placed  at  the  sides  of 
the  ash  pit,  although  this  is  not  necessary  for 
merely  replacing  a  defective  bar,  which  can  be 
done  in  a  few  minutes  with  the  stoker  in  place. 

The  coal  is  fed  over  the  whole  width  of  the 
grate,  and  the  depth  of  the  fire  regulated  by  the 
adjustment  of  the  vertically  lifting  fire  doors. 
The  feed  of  the  coal  which  descends  by  shoots 
from  the  bunkers  above,  is  slow,  and  the  gas 
evolved  from  the  fresh  fuel  as  it  drops  on  to  the 
grate  readily  perfects  its  combustion  by  passing 
over  the  incandescent  fuel  further  on. 

The  speed  of  the  travel  of  the  grate  is  regulated 
by  a  ratchet  and  pawl  adjustment  on  the  driving 
worm,  which  latter  gears  into  a  worm  wheel,  on 
the  shaft  of  which  are  the  drums  which  revolve 
the  grate.  The  stoker  can  be  adjusted  in  a 
moment  to  suit  the  class  of  fuel  to  be  consumed 
and  varying  demands  for  steam  can  be  met  both 
by  the  depth  of  the  fire  and  speed  of  the  grate. 
The  fire  does  not  require  to  be  touched  with  the 
firing  tools,  the  stoker  being  self-clinkering. 
Undue  admission  of  air  at  the  back  end  is 
prevented.  Hand  firing  may  be  resorted  to  at  a 
moment's  notice  without  removing  the  coal  from 
the  hopper.  The  fire  doors  are  large,  extending 
the  whole  width  of  the  grate.  By  means  of  this 
stoker  inferior  coal  can  be  burnt,  while,  which  is 
most  important  for  London,  these  chain  grate 
stokers  ensure  the  absence  of  smoke. 

Superheaters. — The  boilers  are  fitted  with  Bab- 
cock  and  Wilcox  superheaters.  Each  super- 
heater is  arranged  in  the  triangular  space  between 
the  drum  and  the  water  tubes.  The  superheat 
given  is  150  deg.  Fahr.,  making  the  total  tem- 
perature of  the  superheated  steam  delivered 
530  deg.  Fahr.  The  saturated  steam  is  taken 
through  a  dry  pipe  from  the  steam  space  in  each 
drum  by  means  of  two  4  in.  steel  pipes,  each 
of  which  is  expanded  at  the  lower  end  into  a 
nozzle  riveted  on  the  under  side  of  the  drums, 
and  is  carried  through  and  again  expanded  into 
the  upper  box  or  manifold  of  the  superheater. 
.  The  space  in  this  upper  manifold  is  divided  off 
by  means  of  a  number  of  wrought  diaphragms, 
the  object  of  which  will  presently  be  noted. 

The  steam  entering  the  dry-pipes  fixed  on  the 
top  of  the  inlet  pipes  passes  through  the  latter 
into  those  divisions  of  the  upper  box  which  are 
immediately  underneath  the  steam  and  water 
drum  ;  thence  through  U-shaped  tubes,  of  mild 
steel,  solid  drawn,  into  the  lower  box  or  manifold 
of  the  superheater,  into  which  the  tubes  are 
expanded.  Dividing  to  right  and  left,  it  enters 
the  central  as  well  as  the  two  outside  divisions 
of  the  superheater.  It  finally  passes  through 
the  three  outlet  pipes  expanded  into  the  upper 
manifold,  thence  into  the  cross-piece  above  the 
steam  and  water  drums,  from  whence  it  is  taken 
through  the  stop  valve  to  the  steam  main  ;  thus 
the  steam  passes  twice  through  the  heated  gases, 
thereby  increasing  its  temperature  to  the  desired 
amount  of  superheat.  Each  superheater  is  fitted 
with    an    arrangement    of   piping    and    cocks. 


enabling  the  attendant    to  fill    the    tubes   and 
boxes  with  water  before  starting  the  boiler. 

There  is  also  a  saturated  steam  connection  on 
the  top  of  the  drums  for  the  purpose  of  provid- 
ing for  mixing  a  small  quantity  of  saturated 
steam  with  the  superheated  steam  if  desired. 
All  parts  of  the  superheater  which  are  ej^posed 
to  the  action  of  the  furnace  gases  are  of  mild 
steel,  and  of  very  high  tensile  strength. 

Steam  Piping, — The  arrangement  of  the  steam 
piping,  which  was  manufactured  and  erected  by 
Babcock  and  Wilcox,  Limited,  in  connection 
with  the  64  double  drum  boilers,  is  as  follows : 
Steam  is  taken  from  each  boiler  stop-valve  by 
means  of  6  in.  solid  drawn,  weldless  steel 
pipes  to  one  large  header,  there  being  eight  of 
these  headers,  one  to  each  group  of  boilers. 
The  pipes  are  so  arranged  that  the  expansion  is 
taken  up  in  easy  bends ;  it  is  thus  possible  to 
shut  down  any  one  or  more  of  the  boilers  without 
interfering  with  the  efficienc}^  of  any  of  the  other 
boilers  in  the  group.  From  these  headers  steam 
is  conveyed  to  the  eight  turbine  generator  units, 
by  means  of  14  in.  lap-welded  steel  pipes.  The 
arrangement  is  such  that  each  unit  has  its  own 
group  of  eight  boilers  providing  steam. 

There  is  also  a  10  in.  auxiliary  header  for 
supplying  steam  to  the  exciting  engines.  The 
steam  is  conveyed  to  this  header  from  three  of 
the  large  headers  by  means  of  10  in.  solid-drawn 
weldless  steel  steam  pipes.  In  the  large  pipes, 
as  in  the  case  of  the  small,  the  expansion  will  be 
taken  up  by  easy  bends,  no  special  expansion 
bends  being  necessary.  The  whole  of  the  flanges 
are  of  stamped  steel.  In  the  case  of  the  6 in. 
pipes,  they  are  screwed  on  and  afterwards 
expanded.  In  the  case  of  the  10  in.  and  14  in., 
they  are  riveted.  No  cast  iron  whatever  has 
been  used  in  connection  with  the  pressure  piping. 

Economisers. — Green's  economisers  are  used 
throughout.  This,  we  believe,  is  the  largest 
single  economiser  installation  in  the  world,  and 
comprises  a  total  number  of  9,216  tubes.  In 
the  installation  there  are  twelve  economisers 
of  576  tubes  each,  8's  in  width,  in  four  groups, 
to  permit  of  easy  access  to  all  parts  of  the 
apparatus.  The  economisers  are  specially  con- 
structed for  high  pressure,  and  the  tubes  are 
10  ft.  long  and  loj  in.  and  1 2^  in.  centres,  instead 
of  the  ordinary  standard  size  of  9  ft.  long  and 
Sin.  centres.  This  is  to  give  more  area  for  the 
gases.  There  are  also  eight  economisers  of 
288  tubes  each,  loj  in.  centres,  8's  in  width, 
and  each  apparatus  is  arranged  in  two  groups ; 
therefore  one  economiser  of  288  tubes  (3,281 
square  feet  heating  surface)  deals  with  the  waste 
gases  of  each  four  boilers.  The  economisers 
are  erected  directly  behind  the  boilers  and  over 
the  main  flue.  The  dampers  are  so  arranged 
that  any  particular  boiler  unit  and  its  economiser 
can  be  stopped  off"  when  desired.  The  gearing 
for  working  the  scrapers  is  driven  by  16  electric 
motors  fitted  with  worm  reduction  gear,  being 
coupled  direct  to  the  economiser  shaft.     One 
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Fig.  15.— One  Floor  in  the  Boiler  House. 


Fig.  16.— Interior  of  Engine  Room  In  July,  1904. 

II 
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motor  is  allotted  to  each  576  tubes.  Each 
economiser  is  fitted  with  two  themometers  for 
registering  the  temperature  of  the  feed  water 
entering  and  leaving  the  apparatus,  and  a  tell- 
tale pressure  gauge,  whilst  on  each  group  of 
tubes  safety  and  blow-off  valves  are  fitted.  The 
economisers  throughout  are  fitted  with  patent 
access  branch  pipes  at  the  bottom  to  facilitate 
cleaning  out  operations.  The  total  heating 
surface  of  this  great  economiser  plant  is  105,000 
square  feet. 

Chimneys, — The  gases,  after  passing  through 
the  economisers,  are  led  to  the  four  great 
chimneys  of  the  buildings.  These  are  seen  in 
several  of  the  views  presented  herewith.     Each 


battery  locomotive,  supplied  by  the  British 
Thomson-Houston  Company.  The  ashes  are 
thus  run  out  to  the.  west  end  of  the  premises, 
where  they  are  unloaded  into  barges  by  pneu- 
matic hoists  on  the  river  wall,  or  stored  in  an 
ash  pocket  if  no  barge  is  available  at  the  time. 

Feed  Pumps. — In  the  basement  of  the  boiler- 
house  are  eight  boiler  feed  pumps,  seven  made 
by  the  Worthington  Steam  Pump  Company, 
and  the  eighth  a  Heisler  pump  from  Erie, 
Pennsylvania.  The  latter  is  a  triple  expansion 
pump  with  a  compensating  valve  gear,  and  it  is 
stated  to  be  very  efficient.  The  Worthington 
pumps  are  of  the  vertical  simplex-compound 
type  with  centre  packed  plungers.      Each  has  a 


,a^kJ/i2L\ Jt— ji^J^M:. 


Fig.  17.— Plan  and  Elevations  of  5.500  kw.  Turbo-Generator. 


chimney  is  19  ft.  internal  diameter  at  the  base, 
and  275  ft.  high  from  the  basement  floor.  The 
foundations  of  each  chimney  are  42  ft.  square 
and  go  down  to  a  depth  of  34  ft.  6  in.  below  the 
same  floor  into  the  London  clay.  The  concrete 
in  each  foundation  amounts  to  2,000  cubic 
yards.  The  chimneys  are  of  the  Alphons  Cus- 
todis  type,  and  were  built  by  the  Alphons 
Custodis  Chimney  Construction  Company. 

Ash  Removal. — The  ashes  from  the  funaces 
drop  through  shoots  to  the  basement,  where  they 
fall  into  self-dumping  buckets  which  run  on  a 
narrow  gauge  railway.  There  are  two  lines  of 
this  railway  running  the  whole  length  of  the 
building,  and  the  haulage  is  done  by  a  storage 


16J  in.  high-pressure  and  a  26  in.  low-pressure 
steam  cylinder,  and  two  9 J  in.  pump  plungers, 
and  the  stroke  is  18  in.  Each  set  of  pumps  is 
capable  of  delivering  300  gallons  of  water  per 
minute,  or  18,000  gallons  per  hour,  against  a 
boiler  pressure  of  225  lb.  per  sq.  in.,  with  a 
steam  pressure  of  165  lb.  These  pumps  are  of 
a  special  design,  and  are  similar  to  four  sets 
which  the  Worthington  Company  built  for  the 
Stuart  Street  generating  station,  Manchester. 
The  steam  ends  have  a  special  form  of  piston 
valve  motion,  and  steam  is  used  expansively, 
taking  high-pressure  steam  in  the  smaller 
cylinder  and  exhausting  into  the  larger.  The 
pump  ends  have  polished   plungers  to  reduce 
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frictional  conditions  to  a  minimum.  The  pumps 
are  so  arranged  that  either  side  can  work  as  a 
single  pump,  or  running  together  they  can  work 
as  one  compound  set.  They  are  complete  in 
every    way,    having    special    oil    pump,    steam 


Fig.  18.— Rotor  of  7,500  h.p.  Steam  Turbine. 

receiver,  and  connections  between  either  side. 
The  valve  motion  is  positive,  and  a  very  high 
duty  is  obtained  from  the  pumps,  which  deliver 
at  the  rate  of  120  lb.  of  water  per  i  lb.  of  dry 
steam.  Each  set  of  pumps  is  about  14  ft.  high 
by  8  ft.  wide. 

Feed  water  is  taken  from  a  large  storage  tank 
which  is  placed  on  the  second  floor  of  the  oil- 
cooling  house  outside  the  east  end  of  the  main 
building.  The  water  for  supplying  this  tank  is 
obtained  from  an  8J  in.  Artesian  well,  575  ft. 
deep.  As  a  precaution  against  any  insufficient 
supply  from  the  well,  there  is  a  connection  with 
the  public  water  mains,  and  a  float  valve  keeps 
the  water  at  a  constant  level.  In  the  extremely 
improbable  event  of  both  these  sources  of  supply 
failing,  river  water  may  be  turned  into  a  suction 
pipe  which  has  connections  with  each  pump. 
Each  ring  main  header  is  supplied  by  two 
pumps,  and  either  of  these  pumps  can  feed 
either  of  two  groups  of  boilers,  or,  when  the  load 
is  light,  both  groups.  The  exhaust  steam  from 
the  pumps  passes  into  a  heater,  where  it  is  used 
to  yf^Lvm  the  feed  water.  The  heaters  are 
connected  to  a  common  header  open  to  the 
atmosphere.  The  exhaust  steam  when  con- 
densed may  flow  by  gravity  either  into  drainage 
manholes  or  into  a  sump  used  for  the  drainage 
of  all  steam  traps. 

THE    TURBO-QINIRATINQ    PLANT. 

When  completed  the  power-station  will  have 
ten  sets  of  turbo-generators,  and  an  auxiliary 
half-size  set,  having  a  total  capacity  of  nearly 
80,000  brake  horse-power,  and  there  is  a 
considerable  margin  for  overload.  At  present 
eight  of  the  sets  are  being  installed,  all  of 
which  are  supplied  and  erected  by  the  British 


Westinghouse  Electric  and  Manufacturing  Com- 
pany. The  sets  are  the  largest  of  their  kind 
which  have  yet  been  manufactured,  but  in  prin- 
ciple they  are  similar  to  those  now  running  in 
the  Metropolitan  Railway  power-station  at 
Neasden.  Each  set  consists  of  a  5,500  kw. 
steam  turbine  of  the  Westinghouse  Company's 
latest  design,  direct-coupled  to  a  three-phase 
alternator.  The  brake  horse-power  is  over 
7,000.  These  units  run  at  a  speed  of  1,000 
revolutions  per  minute,  aud  deliver  current  at  a 
pressure  of  11,000  volts  and  a  frequency  of  33 J 
cycles  per  second  to  the  various  sub-stations. 

Turbines. — The  turbines  are  of  the  single- 
cylinder  double-flow  type.  The  steam  pressure 
is  165  lb.  per  sq.  in.,  and  the  superheat  at  the 
turbine  100  degs.  Fahr.  The  permissible  over- 
load is  50  per  cent.,  and  it  is  dealt  with  by  an 
automatic  by-pass.  The  general  design  and 
construction,  as  well  as  the  leading  over-all 
dimensions,  may  be  gathered  from  Figs.  17  to  22, 
which  show  units  being  erected  in  the  power- 
station,  some  which  are  completed,  various 
parts,  and  a  dimensioned  drawing. 

The  steam  enters  at  the  centre  of  the  cylinder 
and  passes  through  a  series  of  nozzles  and  impulse 
blades,  this  operation  being  repeated  until  the 
steam  has  expanded  to  about  atmospheric 
pressure.  After  this  it  passes  through  a  series 
of  pressure  blades  on  the  Parsons  principle  until 
the  exhaust  is  reached.  As  the  steam  enters  at 
the  centre  and  flows  both  ways,  the  shaft  is  kept 
in  perfect  equilibrium  ;  thus  all  end  thrusts  are 
eliminated,  and  the  necessity  for  balance  pistons, 
etc.,  to   take   these  up   is  done  away  with.     A 


Fig.  19. — Armature  Frame  of  Generator  under  Construction. 

thrust  block,  however,  is  fitted  at  the  extreme 
end  of  the  cylinder,  but  this  is  only  for  the 
longitudinal  adjustment  of  the  moving  part. 

The  rotating  portion  consists  of  a  rolled  steel 
drum  6  ft.  5  in.  in  diameter,  a  forged  steel 
umbrella-shaped  disc  being  shrunk  into  each  end. 
The  high-carbon  steel  spindle  ends  are  pressed 
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into  these  discs  at  the  same  time,  with  the  result 
that  the  whole  makes  an  extremely  light  though 
strong  construction.  As  each  part  can  be 
machined  all  over,  the  balancing  difficulties  met 
with  in  cast  steel  and  other  unhomogeneous 
materials  are  virtually  eliminated.  The  first 
series  of  blades  are  let  into  the  dove-tailed 
grooves  of  the  cylinder  and  spindle.  The  low- 
pressure  blades  which  are  of  larger  size  are  of 
special  metal,  the  material  preventing  any 
corrosion  due  to  wetness  of  the  expanded  steam. 
The  numerous  rings  of  blades  may  be  seen  in 
Fig.   18. 

From  other  illustrations  it  will  be  seen  that 
the  casing  of  the  rotor  is  in  two  halves,  securely 
held  together  by  numerous  large  bolts  through 
heavy  fianges.  Internally  the  casing  is  provided 
with   rings  of  fixed   blades,   these   rings  almost. 


The  arrangement  of  valves  is  as  follows  : 
the  steam  enters  through  a  main  disc-type  stop 
valve,  which  is  connected  through  gear  wheels 
with  a  hand  wheel  on  the  platform.  It  then 
passes  through  an  emergency  shut-down  valve, 
steam  strainer,  and  governor  valve  of  the  double- 
seat  poppet  type  into  the  cylinder.  A  centri- 
fugal governor  directly  driven  through  gearing 
from  the  turbine  shaft  operates  the  poppet  valve 
through  a  small  steam  relay,  so  that  this  admis- 
sion valve  is  directly  controlled  by  the  speed  of 
the  turbine.  At  the  end  of  the  turbine  shaft 
opposite  to  that  at  which  the  centrifugal  governor 
is  attached  is  fitted  an  emergency  governor. 
The  latter  is  set  so  that  should  anything  happen 
to  tiie  centrifugal  governor,  and  the  speed  of  the 
turbine  reach  a  predetermined  maximum,  the 
emergency  governor  will    come   into  operation, 


Fig.  20    -Completed-  rurbo-Generator,  7,500  Horse-Power. 


filling  the  spaces  between  the  rings  of  blades  on 
the  rotor.  All  blades  being  set  at  the  proper 
angles,  the  steam  is  thrown  alternately  from 
fixed  to  moving  and  from  moving  to  fixed  blades 
till  it  reaches  the  exhaust.  In  each  turbine 
there  are  many  thousands  of  these  small  blades. 
The  bearings  are  of  cast  iron,  with  babbitt 
metal  linings,  and  have  spherical  seats.  Keys, 
liners,  etc.,  are  provided  to  admit  of  the  finest 
adjustment.  The  forged  steel  coupling  con- 
necting the  turbine  and  generator  is  of  the  flexible 
claw  type  and  runs  in  oil.  It  transmits  the  full 
power  of  the  shaft,  and  at  the  same  time  has 
sufficient  latitude  to  allow  the  generator  and 
turbine  shaft  to  revolve  about  independent 
centres,  so  that  any  want  of  exact  alignment  is 
immaterial. 


and  open  a  small  valve,  which  in  its  turn  will 
close  the  emergency  throttle  valve  above  referred 
to., 

A  centrifugal  lubrication  system  is  provided, 
oil  being  supplied  under  pressure  to  each 
machine,  an  oil  pipe  leading  up  from  the  oil 
main  to  the  centre  of  each  bearing.  The 
combination  bedplate  of  each  turbo-generator 
weighs  about  52  tons. 

Generators. — The  3-phase  alternators  are  of 
the  revolving  field  type,  and  have  a  normal  out- 
put of  5,500  Kw.,  viz.,  289  amperes  per  terminal 
at  11,000  volts  with  a  non-inductive  load.  As 
already  mentioned,  the  frequency  is  33J  per 
second,  and  the  speed  1,000  r.p.m.  The  fixed 
armature  shell  consists  of  a  laminated  ring  with 
slots  on  its  inner  surface,  and  the  ring  is  supported 
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Fig.  21.— View  In  Engine  Room. 


Fig.  22.— Turbo-Generators  under  Erection,  November,  1904. 
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in  a  massive  cast-iron  frame  (Fig.  19)  which 
is  divided  horizontally.  The  revolving  field  core 
is  made  of  a  solid  forging  which  is  pressed  upon 
a  high  carbon  shaft.  This  forging  is  of  special 
steel  which  combines  strength  with  good  mag- 
netic permeability.  It  is  of  Whitworth  fluid 
pressed   steel,  which   is  manufactured  from  the 


Fig.  23.— Winding  Qonerator  Fields. 

best  Swedish  iron.  The  latter  is  melted  in  a 
Siemens-Martin  furnace  and  afterwards  run  into 
extra  strong,  specially  prepared  steel  mould 
boxes,  and  then  subjected  to  hydraulic  pressure 
whilst  in  a  fluid  state.  By  this  means  a  much 
greater  soundness  is  obtained  than  is  possible 
when  the  metal  is  cast  in  the  ordinary  way. 
The  material  is  afterwards  taken  and  reheated 
and  forged  under  a  powerful  hydraulic  press 
(10,000  to  12,000  tons),  this  ensuring  the  metal 
being  thoroughly  and  uniformly  worked.  Lastly, 
the  pieces  are  rough  machined  and  carefully 
annealed  before  the  finished  machine  work  is 
done.  Each  rotor  has  four  field  poles,  the 
method  of  winding  which  is  shown  in  Fig.  23. 
The  work  of  winding  the  armature  coils  is 
indicated  in  Fig.  22. 

Condensing  Plant. — As  the  turbines  are  of  the 
double-flow  type,  the  steam  entering  midway 
and  exhausting  at  each  end,  every  turbine  is 
fitted  with  two  exhaust  nozzle  pipes,  which  are 
carried  direct  from  below  the  ends  of  the  turbine 
to  a  great  condenser  in  the  basement.  These 
condensers,  as  may  be  seen  from  the  ground 
plan  of  the  engine-room,  are  situated  in  a  central 
line  between  the  two  rows  of  turbine  founda- 
tions. Each  of  the  exhaust  pipes  is  of  cast 
iron,  coated  outside  with  asphalte  paint,  and  is 
44  in.  in  diameter.  The  exhaust  pipes  connect 
by  means  of  large  automatic  valves  (made  by 
Mr.  G.  M.  Marchent,  Huddersfield),  with  a 
main  range  of  exhaust  pipes,  311ft.  long 
and  of  5  ft.  bore,  made  of  riveted  mild  steel 
with  heavy  cast  iron  tees  and  bends.  In  this 
range  there  are  three  vertical  5  ft.  bore  uptake 
riveted  mild  steel  pipes,  which  are  taken  up  the 
sides  of  the  chimneys  to  a  height  of  106  ft.  from 
the   ground   level.     When   for   any  reason  it  is 


desired  to  run  the  plant  non-condensing,  the 
exhaust  steam,  by  shifting  the  valves,  passes 
by  these  pipes  into  the  atmosphere.  All  this 
pipework  in  the  horizontal  run  is  suspended 
from  the  floor  joists  by  steel  chains  and  clips, 
each  chain  being  provided  with  a  suitable 
arrangement  for  adjustment.  The  exhaust 
piping,  as  well  as  the  branch  circulating  water 
pipes  to  each  condenser,  were  manufactured  and 
erected  by  John  Spencer,  Limited,  Wednesbury. 
The  total  weight  of  cast-iron  pipes  supplied  by 
them,  consisting  of  various  sizes  from  60  in.  to 
20  in.  diameter,  is  420  tons,  while  the  steel 
piping  which  they  put  in,  of  60  in.  and  54  in. 
bore,  totals  51  tons.  The  weight  of  one  of  the 
large  60  in.  diameter  cast-iron  bends  is  no  less 
than  7  tons. 

The  condensers,  which  have  been  specially 
designed  by  the  Underground  Electric  R-ailways 
Company's  engineers,  and  made  by  Messrs. 
J.  M.  Simpson  and  Company,  are  of  a  vertical 
surface-condensing  type.  The  external  appear- 
ance may  be  gathered  from  Fig.  24.  There  is 
one  condenser  for  each  turbine,  and  it  has 
15,000  s(}.  ft.  of  cooling  surface.  This  is  pro- 
vided by  3,822  tubes,  each  15  ft.  long  by  1  in.  in 


Fig.  24.— Condenser  and  Piping. 

diameter.  The  tubes,  contrary  to  the  usual 
practice,  are  vertical,  and  the  steam  space  is 
exceptionally  large. 

The  circulating  water,  as  previously  described, 
is  obtained  from  the  Thames  through  two 
steel  pipes,  each  5  ft.  6  in.  in  diameter.  The 
pipes  run  the  whole  length  of  the  engine-room 
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basement,  and  cast-iron  branches,  20  in.  and 
22  in.  in  diameter,  lead  off  from  them  to  each  con- 
denser. The  mains  step  down  by  6  in.  diameter 
at  a  time  till  at  the  west  end  of  the  basement  they 
are  only  3  ft.  6  in.  in  diameter.  Their  ends  are 
there  turned  up  and  closed.  This  piping  is  so 
arranged  that  the  flow  of  the  circulating  water 
can  be  reversed  when  desired,  either  pipe  serving 
in  turn  as  intake  or  outlet.  Any  mud  or  sedi- 
ment entering  is  in  this  way  washed  out  again 
into  the  river. 

^^*Each  condenser  is  provided  with  a  20  in. 
Worthington    centrifugal    pump,    driven    by   a 


feed-pumps  take  it  back  to  the  boilers,  no  oil- 
extraction  being  necessary,  as  no  lubricating  oil 
enters  the  interior  of  the  turbines.  The  only 
additional  feed  water  necessary  is  that  required 
for  the  auxiliary  machinery  and  for  compensating 
station  losses.  The  vacuum  maintained  by  the 
condenser  pumps  is  equal  to  about  27  in.  of 
mercury. 

Exciter  Engines. — This  plant  is  of  some  inter- 
est, as  it  is  of  unusual  power.  It  consists  of 
four  sets  of  engines  and  dynamos,  aggregating 
an  output  of  about  600  kw.  These  machines  are 
situated,  as  shown  on  the  plan,  at  the  east  end 


Fig.  25.— View  of  Exciter  Sets  when  under  Test. 


three-phase  motor.  The  tops  of  the  condensers 
are  not  more  than  29  ft.  above  minimum  low 
tide  in  the  river,  and  this  arrangement  has  been 
adopted  in  order  that  the  circulating  water  may 
flow  on  the  syphon  principle.  The  whole  duty 
of  the  pumps  therefore  is  only  to  overcome  the 
friction  of  the  water  in  the  pipes.  There  are 
also  provided  for  each  condenser  a  Worth- 
ington electrically-driven  dry  vacuum  pump, 
24  in.  by  18  in.,  and  a  4  in.  electrically-driven 
centrifugal  pump  by  the  same  makers,  the  latter 
being  used  for  delivering  the  water  of  conden- 
sation to  the  hot  well.      From  this  the  boiler 


of  the  engine  room  at  the  side  nearest  the  boiler 
house.  The  engines  have  been  supplied  by 
W.  H.  Allen,  Son,  and  Company,  Limited, 
Bedford.  They  are  of  the  firm's  standard  two- 
cylinder  compound  enclosed  type,  and  are  fitted 
with  the  usual  forced  lubrication  system.  The 
cylinders  are  respectively  12  in.  and  21  in.  in 
diameter,  with  a  stroke  of  9  in.,  the  normal  speed 
of  the  engine  being  375  revolutions  per  minute. 
Each  set  is  direct-coupled  to  a  continuous-current 
British  Thomson-Houston  dynamo;  a  complete 
base-plate  extends  under  the  full  length  of  engine 
and  dynamo,  the  whole  forming  a  rigid  design 
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of  neat  appearance.  Fig.  25  is  a  view  of  the 
sets  when  under  test.  Each  engine  develops 
200  H. p.  at  full  load,  with  steam  pressure  of 
1651b.  per  sq.  in.  at  the  stop  valve,  a  superheat 
of  23deg.  Fahr.,  and  a  vacuum  equal  to  24  in. 
of  mercury.  The  water  consumed  per  indicated 
horse-power  is  1571b.,  or  25*4  lb.  per  kw.  hour. 
The  engine  is  designed  to  run  at  25  per  cent, 
overload  for  considerable  periods. 

The  exciters  are  of  the  British  Thomson- 
Houston  Company's  well-known  standard  con- 
tinuous-current type.  They  are  6-pole  machines, 
each  of  125  kw.  capacity,  and  at  375  revolutions 


gallons  of  oil  per  minute  to  be  circulated  through 
their  four  bearings,  making  264  gallons  per 
minute  if  the  eight  turbines  were  running 
simultaneously.  The  result  is  that  besides 
floating  the  shaft  in  the  journals  on  oil,  the 
rapidly  circulating  oil  carries  away  the  heat 
evolved.  A  complete  oil  circulating  system, 
analogous  to  the  circulation  of  steam  condensing 
arrangements,  has  been  provided.  Outside  the 
main  building,  at  the  east  end,  as  shown  on  the 
general  plan,  an  oil-cooling  building,  some  50  ft. 
high,  has  been  erected.  The  basement  and 
ground  floor  are  occupied   by   three   large  oil- 


Fig.  26. — Engine  Room  and  Switchboard   Galleries. 


per  minute  generate  current  at  a  pressure  of 
125  volts.  They  are  flat  compound-wound, 
and  rated  to  take  25  per  cent,  overload  for  two 
hours  without  moving  the  brushes  or  sparking, 
and  they  will  carry  50  per  cent,  overload 
momentarily. 

Oil-Cooling  Plant, — This  is  a  department  which 
does  not  exist  in  most  generating  stations,  as, 
especially  with  slow-speed  reciprocating  engines, 
there  is  not  much  necessity  for  it.  With  turbines, 
however,  running  at  1,000  revolutions  per  minute, 
the  case  is  different,  and  the  oil  attains  a  con- 
siderable temperature  in  passing  through  the 
bearings.     Each  turbine  and  dynamo  require  33 


coolers,  made  by  Messrs.  J.  M.  Simpson  and 
Company,  and  by  oil  tanks,  while  the  third  floor 
accommodates  oil-filtering  and  gravity  tanks. 
The  second  floor,  as  previously  mentioned,  is 
devoted  to  a  feed-water  storage  tank.  The 
circulation  of  the  oil  is  as  follows.  The  gravity 
tanks  are  30  ft.  above  the  level  of  the  turbine  bed. 
Six-inch  pipes  lead  from  these  tanks  down  to  the 
engine-room,  where  they  run  its  entire  length 
and  connect  by  branches  with  the  four  bearings 
of  each  turbo-generator.  There  are  two  of  these 
oil  mains,  constituting  a  ring  round  the  room. 
The  oil,  under  this  gravity  head,  is  forced  through 
the  bearings,  and  returns  by  the  second  oil  main 
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by  gravity  to  the  tanks  in  the  basement  of  the 
oil-cooHng   building.     There   electrically-driven 
centrifugal    pumps    drive    the    oil    through    the 
coolers  and  then  force  it  up  to  the  filtering  and 
gravitating  tanks  on  the  top  floor.     From  these 
the  process  is  repeated.    Circulating  water  from 
the   river  is  pumped   through   the 
there  is  a  nozzle  on   the  circulatinj 
cold  water  is  pumped  into  the  ch 
the  oil  is  forced  through  brass  coils 
the  water.    This  is  just  the  reverse 
from  that  employed  in  surface  conde 
cooler  has  about  630  sq.  ft.  of  coolii 

THE  GREAT  SWITCHGEA 

The  design  of  suitable  switchge 
properly  57,000  kw.  at  11,000  volt 
one    of    the    most    difficult    prob! 
development  of  this  great  station, 
dependence    of    reliable    operatioi 
switchgear,  the  impossibility  of  m 
ments  on  anything  like  full  power, 
of  precedent    in    the    United   Kinj 
precedent   as  there  was  existed  oi 
two   large   steam    power-stations   i 
City.       In    its    main    features   the 
Chelsea  station  follows  the  general 
stations  which  approach  it  in 
power  and  voltage.  The  whole 
of  the  gear  was  designed  and 
supplied    by    the    British 
Thomson-Houston  Company, 
Limited,  Rugby. 

A  brief  history  of  the  de- 
velopment of  switch-gear  for 
handling  with  ease  the  output 
of  large  stations  at  high  volt- 
age may  be  of  interest.      The 
chief  detail    of  such    gear  is 
the  power-actuated  oil-break 
switch.     Previous  to  the  con- 
struction of  the  large  New  York  sta 
ber    of    power-actuated    oil-break 
rather  primitive  form  had  been  in 
use  in  several  large  stations  using 
transmission.     One  form  of  these  1 
sisted  essentially  of  wooden  barre 
oil  in  which  a  crude  form  of  knife-s^ 
mersed,  all  connections  and  operatii 
taken  out   through    the    top   of  th 
relatively   good    behaviour  of  thes 
under   emergency   conditions,  pro^ 
large  powers  the  air-break  switch  w 
consideration.      These  primitive  s 
then  re-designed  to  the  various  forn 
the  most  satisfactory  at  the  present 

In  the  form  which  has  been 
station  here  described,  the  large  oil 
been  replaced  by  metal  oil  pots, 
which  form  the  live  contacts.  The 
of  this  switch  consists  of  an  invert 
rod,  the  two  ends  of  which  dip  c 
two  oil  pots.  The  oil  pots  themsel 
trically  connected  to  the  incoming  i...^  ^^^^^...^ 
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cable  of  one  phase  respectively.  When  the 
U-shaped  rod  is  forced  down  into  contacts  in 
the  bases  of  the  oil  pots  the  circuit  is  closed. 
When  the  U-shaped  rod  is  pulled  up  out  of  the 
contacts  through  the  oil  the  circuit  is  broken. 
Insulating  stuffing  boxes  at  the  top  of  the  oil 
pots  prevent  the  oil  from  being  thrown  out  in 
case  the  disruption  of  the  circuit  raises  a  high 
pressure  within  the  oil  pot.  The  advantage  of 
this  construction  over  the  previous  form  lies  in 
the  fact  that  a  much  smaller  amount  of  oil  is 
used,  and  this  oil  is  enclosed  in  a  series  of  metal 
vessels,  and  is  therefore  less  likely  to  spread  a 
serious  hre  if  ignited  at  any  point.  Absolutely 
all  the  oil  is  above  the  points  where  the  circuit 
is  broken,  and  is  therefore  available  to  drown 
out  the  arc. 

In  their  original  form  the  switches  were 
actuated  by  compressed  air  cylinders,  the  valves 
of  which  were  electrically  controlled.  Pneu- 
matic control  has  since  been  superseded  by 
direct  electric  control,  usually  by  means  of  a 
small  direct-current  motor  mounted  on  each 
complete  three-phase  switch.  The  switches  used 
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Fig.  29.— Form  H  3  Oil  Switch  at  Chelsea  Station. 

scattered  over  the  length  of  the  house,  and  are 
supplied  from  the  main  busbars  between  the 
several  generator  switches;  thus  there  is  no  single 
busbar  carrying  the  whole  station  output.  The 
high-tension  busbars  are  not  in  duplicate, 
owing  to  the  complications  which  a  duplicate 
arrangement  involves  in  high-tension  work 
with  the  isolating  barriers,  and  also  owing  to  the 
complications  in  operation  which  might  arise  if, 
for  example,  the  duplicate  busbars  should  be 
unintentionally  paralleled  through  two  or  more 
high-tension  transmission  lines  running  to  the 
same  sub-station. 


Fig.  28. — Key  Diagram  of  Connections,  Chelsea. 


in  the  Lots  Road  station  follow  this  precedent, 
and  also  resemble  their  predecessors  in  the 
distribution  of  the  high-tension  parts  over  a 
large  area,  the  remote  control  feature  allowing 
the  scattered  oil  switches  to  be  operated  from 
one  central  keyboard.  The  high-tension  oil 
switches — of  which  there  are  about  lOO  complete 
three-phase  sets — are  scattered  with  the  corre- 
sponding busbars,  cables,  etc.,  over  three  switch- 
board galleries  running  the  whole  length  of  the 
station — about  450  ft. — on  the  Lots  Road  side, 
that  is,  the  side  of  the  turbine  room  away  from 
the  river  and  the  boiler  room.  A  general  idea 
of  the  situation  of  this  gear  can  be  obtained  from 
the  accompanying  view  of  the  turbine  room. 
(Fig.  26.) 

In  general,  the  arrangement  is  such  as  to  make 
the  high-tension  leads  as  direct  as  possible ; 
for  example,  the  several  generator  switches  are 
not  grouped  together,  but  are  located  nearly 
opposite  their  respective  generators.  The  oil 
switches  supplying  the  outgoing  lines  are  also 


Fig.  30-Une  of  Form  H  Oil  Switches  at  Chelsea  Station. 
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To  enable  a  fault  even  on  the  high-tension 
main  busbar  to  be  cleared  without  suspending 
service,  and  to  make  it  possible  to  inspect, 
repair,  or  alter  any  part  of  the  high-tension 
main  bus,  this  is  divided  into  five  sections 
by  means  of  four  oil  switches,  as  indicated  in 
the  accompanying  general  diagrammatic  sketch 
of  connections  and  key  diagram.  (Figs.  27 
and  28.)  To  each  of  the  five  sections  are  con- 
nected two  of  the  5,500  K\v.  main  generators,  each 
of  which  sections  is  provided  with  one  complete 
motor-operated  three-phase  oil  switch.  From 
each  of  the  five  main  sections  of  the  busbar 
about  13  of  the  total  number  of  68  three-phase 
cables  leading  to  the  sub-stations  are  supplied. 
Each  of  the  outgoing  cables  is  provided  with  its 
own  complete  motor-operated  oil  switch,  but  the 
connection  is  not  made  directly  from  this  feeder 


Fig.  31.  — Isolating  Switches  in  Power- Station. 

switch,  as  it  is  called,  to  the  main  bus.  From 
each  of  the  five  sections  of  the  main  bus  power 
is  delivered  through  two  **  feeder-group  *'  or 
'*  group''  oil  switches,  each  such  switch  feeding 
a  short  length  of  busbar,  termed  a  **  group  bus,'' 
from  which  in  turn  six  or  seven  feeders  are 
supplied  through  their  respective  oil  switches. 
This  principle  of  grouping  the  feeders  was 
adopted  with  the  object  of  getting  two  oil  switches 
in  series  with  each  other,  so  that  in  case  of  the 
failure  of  one  from  any  cause,  the  other  would 
be  available  to  open  the  circuit  in  case  of  an 
emergency.  Obviously  two  complete  motor- 
operated  oil  switches  for  each  of  sixty  or  eighty 
feeders  would  add  so  greatly  to  the  number  of 
parts  and  general  complication,  that  the  duplica- 
tion would  be  of  doubtful  advantage.  A  com- 
promise was  obtained   by  putting  a    single  oil 


switch  in  each  feeder,  with  a  group  switch  for 
each  si.K  or  eight. 

Each  sub-station  is  provided  with  two  or  more 
separate  high-tension  feeders,  each  consisting  of 
a  three-core  cable.  These  feeders  supply  one 
high-tension  busbar  in  the  sub-station.  The 
several  feeders  to  one  sub-station  are  taken 
from  different  sections  of  the  high-tension  bus- 
bar in  the  generating  station,  so  that  all  sub- 
stations can  be  supplied  through  part  of  their 
feeders,  even  with  one  complete  section  of  the 
main  busbar  in  the  generating  station  out  of 
service. 

The  Oil  Break  Switches. — Each  oil  switch  is 
enclosed  in  a  fireproof  brick  and  stone  cellular 
compartment  designed  to  prevent  the  spread  of 
a  burn-out  in  case  the  oil-switch  should  for  any 
reason  fail.  This  principle  is  also  carried  further 
by  isolating  each  phase  in  its  own  cell  with 
masonry  barriers  between  the  cells,  the  idea 
being  that  if  one  phase  should  fail,  the  other  two 
would  open  the  three-phase  circuit  if  the  spread 
of  the  trouble  to  them  is  prevented.  The  general 
construction  of  the  switch  is  shown  in  the  accom- 
panying illustrations  (Figs.  29  and  30).  The 
contact  rods  within  the  oil  are  capable  of  carry- 
ing about  300  amperes  continuously.  This  is 
ample  for  any  one  of  the  outgoing  feeders,  but  is 
not  equal  to  the  load  which  may  come  upon  any 
one  of  the  busbar  section  or  group  switches. 
For  these  cases  an  auxiliary  contact  in  air  is 
made  across  the  tops  of  the  oil  pots,  this  con- 
tact being  broken  before  the  contact  within  the 
oil  pot.  These  air  contacts  can  be  seen  in  the 
accompanying  face  view  of  one  of  the  busbar 
section  switches.  The  moving  parts  of  the 
switch  are  thrown  from  the  off  to  the  on  position 
or  from  the  on  to  the  off-position  by  means  of 
powerful  coiled  springs  contained  within  the 
mechanism  above  the  stone  slab  which  forms  a 
cover  to  the  high-tension  parts.  When  thrown 
by  one  spring  against  the  other  they  are 
caught  and  prevented  from  rebounding  by  means 
of  a  clutch,  through  which  the  driving  motor 
immediately  lakes  hold,  and  supplies  the  neces- 
sary power  to  complete  the  compression  of  the 
receiving  spring.  In  other  words,  the  moving 
parts  are  tossed  from  one  spring  to  the  other, 
the  motor  simply  serving  to  make  up  the  losses 
and  complete  the  stroke.  The  first  throw  of 
either  spring  is  ample  to  close  the  switch  from 
the  open  position,  or  open  the  switch  wide  from 
the  closed  position.  This  feature  of  throwing 
the  somewhat  heavy  moving  parts  from  one 
spring  to  another  gives  quick  action  without 
violent  jars,  as  one  spring  cushions  the  throw  of 
the  other. 

Each  oil  switch  is  connected  to  the  busbars 
through  three  knife-blade  isolating  or  discon- 
necting switches,  which  are  not  intended  to  be 
opened  when  carrying  current,  but  can  be  readily 
opened  when  the  circuit  has  first  been  broken 
by  means  of  the  oil  switch.  These  knife  switches 
are  operated  by  means  of   long   wooden   rods 
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with  hooked  ends,  which  may  be  engaged  in 
holes  through  the  knife  blades.  These  isolating 
switches  serve  to  disconnect  the  live  parts  of 
the  main  oil  switch  from  the  busbars  for  inspec- 
tion, cleaning,  etc.,  and  also  make  it  possible  to 
test  the  mechanism  of  any  oil  switch  without 
connecting  the  corresponding  machine  or  feeder 
to  the  live  bars.  A  set  of  these  knife  switches 
of  full  busbar  capacity,  1,000  amperes,  and 
designed  to  disconnect  a  busbar  section  switch, 
is  illustrated  herewith  (Fig.  31).  The  knife 
disconnecting  switches,  together  with  all  other 
high-tension  gear,  such  as  main  busbars,  pilot 
transformers,  main  leads,  etc.,  are  thoroughly 
isolated  by  means  of  masonry  barriers,  either  of 
brick  or  artificial  stone  construction,  as  shown 
in  the  accompanying  photographic  views. 

The  Switchboards. — The  high-tension  opera- 
ting and  instrument  boards  are  of  two  types, 
one  made  up  of  the  usual  vertical  panels,  the 
other  consisting  of  an  inclined  bench-board  or 
table,  on  which  are  mounted  the  handles  of  the 
control-gear,  and  an  instrument  section,  separated 
from  the  bench-board  by  a  space  through  which 
the  operator  can  glance  over  the  station.  This 
bench-board  stands  in  a  projecting  bay  of  the 


Fig.  34.— Form  H  Oil  Switch  and  Potential  Transformer^ 
at  Chelsea  Station. 

second  gallery,  with  the  vertical  panels  imme- 
diately behind  it,  so  that  the  operator  has  the 
switchboard  both  before  him  and  behind  him, 
thus  greatly  shortening  the  total  length  of  travel 
required  to  control  all  of  the  gear.  All  the 
machines  are  controlled  and  measured  on  the  in- 
clined bench-board  facing  the  station  and  on  the 


corresponding  instrument  panels,  while  all  the 
outgoing  feeders  are  handled  on  the  vertical 
panels;  thus  when  the  operator  faces  the  station 
he  has  the  control  of  his  machines  in  front  of 
him,  and  of  his  feeders  behind  him.     Through 


Fig.  33.— Main  Rheostats,  Motor  Operated. 

the  open  space  between  the  bench-board  and 
the  instrument  panels  above  it  the  operator  can 
look  out  over  the  station.  A  view  of  the  boards 
is  given  in  Fig.  32. 

On  account  of  the  large  size  of  the  field 
rheostats  necessary  to  handle  the  excitation  of 
the  large  generators  and  particularly  on  account 
of  the  high  temperature  at  which  these  rheostats 
would  run  if  crowded  together,  it  has  been 
necessary  to  locate  them  at  some  distance  from 
the  operating  board,  for  which  reason  their 
contact  arms  are  motor  driven.  A  small 
controller  on  the  bench-board  panel  for  each 
generator  serves  to  start,  stop,  or  reverse  the 
direct-current  motor  driving  the  corresponding 
field  rheostat.  Limit  stops  on  the  rheostat  dial 
also  serve  to  cut  off  the  current  of  the  motor,  in 
case  the  operator  attempts  to  run  the  contact 
arm  beyond  the  limits  of  the  dial.  In  the 
accompanying  view  of  the  end  of  the  galleries  of 
the  station  (Fig.  33),  these  motor-operated  rheo- 
stats can  be  seen  above  the  auxiliary  switchboard. 
The  main  field  discharge  switch,  which  is  of  the 
single-pole  type,  is,  however,  mounted  directly 
on  the  generator  panel  in  the  controlling  bench- 
board. Each  generator  panel  is  therefore 
equipped  with  : 

1.  One  controlling  hand  switch  for  main  oil  switch. 

2.  Two  indicating  lamps  to  show  whether  the  main  oil  switch  is 

in  open  or  closed  position. 

3.  One  field  discharge  switch. 

4.  One  field  rheostat  motor  controller. 

5.  One  synchronising  receptacle. 

6.  One  signal  push  switch  to  turbine  position. 

7.  One  controlling  switch  for  turbine  governor  motor. 

By  means  of  the  last  device  the  speed  of  the 
turbine  may  be  adjusted  in  order  to  bring  it  into 
synchronism  with  the  other  machines,  also  when 
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the  machines  are  in  parallel  the  division  of  the  on   the  network.     These  momentary  rushes  of 

load  may  be  adjusted  from  the  switchboard.  cross  current  would  pull  out  the  generators  if 

For  each  generator  there  also  the  following  equipped  with  reverse  current  automatic  release, 

instruments :  and  suspend  the  service,  a  result  which  is  to  be 

Three  main  ammeters.  avoidcd  on  this  System  cxcept  in  the  very  last 

One  main  voltmeter  permanently  connected  acioss  one  phase  by  extremitv 

means  of  a  potential  transformer.  ^p,         ^.'  .                   . 

One  power  factor  indicator.  J- he  highest  voltage  ou    the    switchboard  or 

One  held  ammeter.  benchboard  is  the   125  volts  of  the  exciter  and 

one  integrating  watt-hour  meter.  switch-operating  circuits.    All  alternating  poten- 

The  latter  is  of  the  single-phase  type  with  a  tials  for  voltmeters,  wattmeters,  synchronising, 

potential  derivation  of  proper  phase  relation  to  etc.,    are   derived    from    potential    transformers 

give    correct    readings    on    one    phase   of   the  (Fig.  34),  having  a  ratio  of  100  to  i,  thus  giving 

three-phase  circuit.     On  account  of  the  fact  that  no  volts  when  the  Hne  voltage  is  11,000.     One 

the  load  on  this  system  will  be  almost  entirely  terminal  of  the  secondary  circuit  of  each  of  these 


Fig.  32.— Machine  and  Feeder  Switchboards,  Chelsea  Station. 

of  a  perfectly  balanced  character,  the  complica-  potential  transformers  is  earthed  on  a  ground 
tions  of  polyphase  watt-hour  meters  designed  busbar  which  circulates  through  the  extra  high- 
to  read  properly  on  unbalanced  circuits  are  not  tension  gear  for  the  purpose ;  thus  if  a  high- 
considered  warranted.  Each  generator  is  also  potential  instrument  transformer  should  by  any 
equipped  with  one  reverse-current  relay  designed  chance  break  down  between  the  primary  and 
to  light  up  an  alarm  lamp  but  not  to  operate  the  secondary  coils,  the  breakdown  current  would 
corresponding  oil-switch  automatically.  The  be  carried  off  to  earth  without  raising  the  poten- 
object  of  this  device  is  to  give  the  switchboard  tial  of  the  secondary  circuits  supplied  from  the 
attendant  instant  notice  on  the  proper  panel  if  transformer.  Similarly  all  ammeters,  overload 
any  generator  fails.  Automatic  operation  of  the  relay  coils,  series  coils  of  wattmeters,  etc.,  are 
generator  switches  is  avoided  owing  to  the  supplied  from  series  or  current  transformers 
liability  of  excessive  out-of-phase  oscillating  giving  a  secondary  current  at  full  load  of  3J 
cross  currents  when  a  heavy  fault  occurs  outside  amperes  at  a  pressure  of  roughly  10  to  12  volts. 
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The  secondary  circuits  of  these  current  trans- 
formers are  earthed  similarly  to  those  of  the 
potential  transformers  above  mentioned.  The 
current  transformers  are  substantially  designed 
with  a  jointless  magnetic  circuit  requiring  negli- 
gible magnetising  current,  thus  giving  them  a 
very  accurate  and  uniform  ratio  of  secondary  to 
primary  amperes  throughout  their  whole  load. 
They  are  also  of  ample  power  to  furnish  current 
for  either  one  indicating  instrument  alone,  or 
two  indicating  instruments  in  series  with  an 
integrating  instrument  and  relay  without  appre- 
ciable change  of  ratio;  thus  any  40  to  i  current 
transformer  is  interchangeable  with  any  other 
40  to  I  current  transformer,  regardless  of  the 
number  of  instruments  for  which  it  furnishes 
current  within  the  limits  reached  in  this  station 
and  without  recalibration  of  the  instruments. 

The  current  and  potential  transformers  are, 
of  course,  conveniently  located  to  the  high- 
tension  leads  to  which  they  are  connected.  To 
connect  these  transformers  and  the  oil  switches 
with  the  central  switchboard  a, large  number  of 
small  leads  are  required.  These  are  all  run  in 
extra  heavy  screwed  Simplex  pipe,  largely  of 
the  I J  in.  size.  These  pipes  were  laid  on  top  of 
the  gallery  floor  joists  before  the  flat  concrete- 
arch  floors  were  put  down.  Thus  the  pipes  have 
been  buried  out  of  reach  of  trouble  in  the  con- 
crete. The  piping  system  was  very  thoroughly 
worked  out  to  carry  each  particular  pipe  as  close 
as  possible  to  the  individual  device,  such  as 
current  or  potential  transformer  at  one  end,  and 
the  corresponding  controlling  switch,  relay,  or 
instrument  which  it  should  reach  at  the  other 
end.  This  was  done  entirely  without  main  cross- 
over boxes,  into  which  it  is  sometimes  customary 
to  bring  a  large  number  of  pipes,  and  in  which 
the  wires  can  be  generally  crossed  over  to  avoid 
this  labour  of  laying  out  each  pipe  accurately 
from  start  to  finish.  The  pipes  themselves  form 
a  number  of  crosses  in  the  concrete,  due  largely 
to  the  fact  that  although  a  given  sub-station  is 
supplied  from  sections  i,  3,  and  5  for  example, 
the  three  controlling  switches,  ammeters  and 
integrating  watt-hour  meters  for  the  feeders  of 
this  particular  sub-station  are  grouped  together 
on  one  panel  of  the  feeder  board.  The  iron 
armoured  tubing  takes  care- of  all  of  these  crosses 
of  controlling  and  instrument  wiring  without  any 
danger  of  interference  between  circuits. 

In  answer  to  objections  that  have  been  raised 
to  burying  such  iron-armoured  tubing  in  the 
concrete  on  the  score  that  it  would  be  difficult 
or  impossible  to  get  at  the  wiring  in  case  of 
severe  burn-outs  which  might  injure  the  pipe,  it 
may  be  said  that  considerable  experience  with 
this  form  of  construction  has  shewn  that  burn- 
outs when  they  do  occur  do  not  injure  the  pipe, 
ind  that  the  burned  out  wires  can  readily  be 
drawn  out  and  new  wiring  installed  even  where 
the  piping  is  entirely  inaccessible.  The  use  of 
high-tension  enclosed  glass-tube  fuses  in  the 
primary   leads    of    the    potential    transformers 


prevents  any  considerable  rush  of  power  through 
them  into  the  piping  in  case  of  a  fault.  The 
current  transformers  cannot  of  course  be  similarly 
protected,  but  the  solid  earth  connection  of  one 
secondary  terminal  takes  care  of  any  possible 
transformer  breakdowns  without  injury  to  the 
piping  system  carrying  the  secondary  conductors. 

The  Automatic  Protecting  Devices, — As  noted 
above,  the  main  generator  oil-switches  are  non- 
automatic  and  are  closed  and  opened  by  hand 
control  only.  The  busbar  sectionalising  switches 
and  the  group  switches  are  similarly  non-auto- 
matic. The  individual  feeder  switches  are  the 
only  automatic  high-tension  oil  switches  in 
the  station.  These  are  equipped  with  overload 
relays  of  the  adjustable  time-limit  type,  the  time 
feature  being  obtained  by  an  air  dash  so  designed 
as  to  allow  the  relay  contacts  to  close  instantly 
in  case  of  a  short  circuit,  while  a  moderate 
overload  will  only  close  the  contacts  after  an 
adjustable  time-limit  of  several  seconds.  To 
provide  for  operation  with  the  neutral  of  the 
hii^h-tension  generators  earthed,  and  to  take  care 
of  all  possible  breakdown  between  any  feeder 
conductor  and  the  lead  sheath,  a  relay  is  con- 
nected in  each  of  the  three  phases  of  each  out- 
going line,  the  three  relay  contacts  being 
connected  in  parallel  to  supply  the  motor  of  the 
corresponding  oil  switch  ;  thus  a  breakdown  to 
earth  on  any  one  of  the  three  phases  trips  out 
the  whole  feeder  at  the  generating  station  end. 
The  relay  contacts  for  all  the  feeders  are  supplied 
through  what  might  be  termed  an  alarm  relay, 
which  in  turn  rings  a  gong  in  case  any  hi2:h- 
tension  switch  trips  out  automatically  ;  this 
alarm  relay  is  inactive  when  the  high-tension 
switches  are  opened  by  hand  control. 

To  enable  the  operator  readily  to  find  which 
one  of  his  rnany  feeders  has  tripped  out  auto- 
matically, the  alarm  relay  also  illuminates  one 
of  ten  alarm  lamps,  indicating  to  which  group 
the  faulty  feeder  is  connected. 

The  oil  switch  gear  is  designed  in  accordance 
with  the  modern  idea  that  the  power  to  be  broken 
by  any  one  oil  switch  cannot  be  determined  by 
the  rating  of  the  corresponding  machine  or  line, 
but  under  emergencies  may  rise  to  the  whole 
short  circuit  output  of  the  station.  This  idea  is 
such  an  important  one  that  a  little  further  ex- 
planation may  be  warranted  in  spite  of  its 
obviousness.  In  the  case  of  a  fault  upon  a 
high-tension  feeder  which  may  be  rated  at 
2,000  Kw.,  and  may  never  normally  carry  more 
than  that,  the  power  to  be  broken  by  the  feeder 
oil  switch  will  not  be  limited  to  2,000  kw.,  but 
will  be  whatever  the  whole  station  can  generate 
on  short  circuit,  together  with  considerable 
power  that  will  be  momentarily  thrown  back 
from  all  synchronous  machinery  on  the  system 
by  virtue  of  its  inertia  and  excitation.  It  is 
almost  needless  to  say  that  the  high-tension  oil 
switches  for  this  station  have  not  been  tested  on 
a  solid  short  circuit  of  50,000  kw.  of  machinery, 
but   similar   switches    have    broken    faults    on 


Digitized  by 


Google 


February  9,  1905.]         THE  TRAMWAY  AND  RAILWAY  WORLD. 


127 


systems  nearly  as  large  without  damage  to  the 
switchgear. 

In  accordance  with  modern  practice,  no  charg- 
ing devices  have  been  installed  for  gradually 
applying  voltage  to  the  high-tension  three- 
core  cables  supplied  from  this  station.  It  is 
argued  that  with  oil-break  switches  no  charging 
devices  are  necessary,  as  the  harmful  effects  of 
throwing  a  cable  directly  into  circuit  are  said  to 
be  due  to  the  air  arc  which  strikes  across  between 
the  contacts  of  an  air-break  switch  for  a  fraction 
of  a  second  while  the  switch  is  approaching  the 
closed    position.     These   effects  are   not  found 


Fig.  35.— Switchboard  for  Auxiliary  Plant. 

with  an  oil-break  switch,  which  apparently  does 
not  allow  the  current  to  strike  across  its  contacts 
until  these  are  so  close  that  the  current  persists 
without  an  intermittent  make  and  break  at  each 
alternation. 

The  connection  of  the  neutral  of  the  generators 
is  made  through  a  resistance  of  six  ohms,  thus 
limiting  the  flow  of  current  in  case  of  a  solid 
earth  on  any  phase  to  about  1,000  amperes. 
This  is  ample  to  pull  out  the  faulty  feeder,  but 
will  not  drop  the  synchronous  machinery  out  of 
step  as  would  a  solid  short  circuit. 

The  Auxiliary  Switch-gear, — For  handling  the 
exciters,  and    for   supplying   power  to   a  large 


number  of  motor-driven  auxiliaries  scattered 
through  the  station,  which  require  approxi- 
mately 100  motors,  there  is  mounted  in  a  gallery 
at  one  end  of  the  station  a  switchboard  as  large 
as  that  of  the  average  power-house,  and  capable 
of  handling  fully  as  much  power.  A  view  of  it 
is  given  in  Fig.  35.  The  exciter  system  consists 
of  four  125  KW.  125-volt  compound-wound 
engine-driven  generators.  To  avoid  any  chance 
of  short-circuiting  across  the  exciter  busbars 
the  exciter  panels  are  single  pole,  the  other 
polarity,  together  with  the  equaliser,  being 
handled  by  switches  mounted  on  pedestals  ad- 
jacent to  the  exciters ;  thus  only  one  polarity 
of  the  exciter  system  is  carried  to  the  exciter 
switchboard  gallery. 

For  supplying  the  direct-current  motor-driven 
oil  switches,  motor-driven  field  rheostats,  and 
other  switch-gear  motors  and  control  circuits,  two 
125-volt  storage  batteries  have  been  installed,  the 
duplication  being  for  the  purpose  of  allowing  one 
storage  battery  to  be  carrying  the  load  while  the 
other  is  charging.  These  batteries  may  be 
charged  from  a  125  kw.  motor-generator  set, 
taking  power  from  the  three-phase  side.  The 
motor  of  this  set  is  of  the  synchronous  type,  and 
at  the  time  of  writing  this  machine  is  being  used 
reversed,  taking  power  from  the  direct-current 
side  and  generating  power  on  the  alternating- 
current  side  for  extra  high  potential  tests.  Suit- 
able end-cell  switches  are  provided  to  keep  up 
the  delivered  voltage  as  the  battery  discharges. 
An  emergency  connection  is  also  provided  so  that 
the  storage  batteries  may  be  charged  from  one 
or  more  of  the  exciters  in  case  the  synchronous 
motor- generator  set  becomes  crippled.  The 
auxiliary  board  also  provides  for  supplying  a 
number  of  direct-current  crane  motors  from 
either  the  motor-generator  set  or,  in  cases  of 
emergency,  from  the  exciters.  Like  the  high- 
tension  bus,  the  exciter  bus  is  sectionalised 
into  two  parts,  so  that  continuous  service  can 
be  given  by  the  plant,  and  alterations  can  be 
made  on  either  part  of  the  bus  at  times  of  light 
load. 

For  the  supply  of  the  eighty-odd  induction 
motors  driving  air  and  circulating  pumps,  stokers, 
conveyors,  etc.,  throughout  the  station,  three 
banks  of  air-blast  step-down  transformers  have 
been  installed,  each  bank  consisting  of  three 
167  KW.  transformers  delivering  220-volt  current 
when  supplied  at  11,000  volts.  Two  of  these 
banks,  aggregating  1,000  kw.,  will  be  required  at 
times  of  heavy  load,  the  third  being  a  reserve. 
On  the  high-tension  side  these  are  supplied  from 
three  different  sections  of  the  main  high-tension 
busbars  through  the  usual  group  switches  and 
individual  transformer  bank  switches,  the  con- 
trolling switches  of  the  latter  being  mounted  on 
the  auxiliary  board.  On  the  low-tension  side 
these  three  banks  of  transformers  feed  a  220-volt 
bus,  which  again  is  not  in  duplicate,  but  is  sec- 
tioned into  two  parts,  so  arranged  that  one  bank 
of  transformers  feeds  each  half  of  the  bus,  and 
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the  third  bank  can  be  connected  to  either  or 
both.  These  low-tension  connections  are  made 
by  means  of  heavy  air-break  lever  switches. 
From  this  220-volt  low-tension  bus  lead-covered 
feeders  are  supplied  through  automatic  oil 
switches  of  the  hand-operated  type  mounted  on 
the  back  of  the  panels,  and  distribute  the  current 
throughout  the  whole  station,  with  individual 
motor  switches  and  starters  mounted  adjacent 
to  the  motors.  The  oil  switches  in  these  low- 
tension  feeder  circuits  are  automatic  and  fitted 
with  overload  release  without  time-limit  attach- 
ments. 

The  whole  work  of  erecting  the  power-station 
and  installing  the  plant  has  been  under  the 
supervision  of  Mr.  J  W.  Towle,  resident 
engineer  for  the  Underground  Electric  Rail- 
ways Company,  while  the  general  design  and 
installation  of  the  electrical  equipment  in  the 
building  have  been  under  the  charge  of  Mr. 
S.  B.  Fortenbaugh,  electrical  engineer  of  the 
Company. 

HIGH-TENSION    CABLES. 

The  task  of  describing  the  great  system  of 
high-tension  cables  from  the  power-station  to 
the  sub-stations  on  the  District  Railway  is 
rather  a  complicated  one,  the  more  so  because 
the  work  was  split  up  among  several  manufac- 
turers, who  had  sections  dotted  all  over  the 
system.  The  cables,  of  course,  do  not  extend 
to  the  various  termini  of  the  railway,  but  stop  at 
the  sub-stations  nearest  these  termini.  A  careful 
reckoning  of  the  various  distances  and  of  the 
number  of  cables  on  different  routes  shows  that 
the  total  distance  traversed  by  high-tension 
cables  is  about  31  miles,  and  that  the  total 
length  of  the  cables  employed  is  no  less  than 
285  miles.  About  78  miles  of  these  cables, 
however,  which  are  laid  between  Lots  Road  and 
EarFs  Court  and  from  Earl's  Court  to  Charing 
Cross  are  merely  accommodated,  their  purpose 
being  to  supply  the  Great  Northern  and  Bromp- 
ton,  the  Baker  Street  and  Waterloo,  and  the 
Charing  Cross  and  Hampstead  Railways.  The 
above  total  figure  of  285  miles  includes,  accord- 
ingly, the  Great  Northern  and  Brompton 
Railway  cables  from  Lots  Road  to  Earl's 
Court,  whence  they  will  be  continued  on  that 
railway  when  completed,  and  the  Baker  Street 
and  Waterloo  and  the  Charing  Cross  and 
Hampstead  Railways  cables  from  Lots  Road 
to  Charing  Cross,  whence  they  will  be  continued 
along  these  two  railways.  It  may  be  mentioned 
that  when  the  tube  railways  are  completed  they 
will  require  in  all  156  miles  of  high-tension 
cables.  This  includes  the  78  miles  mentioned 
above.  The  total  length  of  such  cables  from 
the  power-station  to  all  the  railways  fed  will 
then  be  363  miles. 

The  greater  part  of  the  cables  was  supplied 
by  the  British  Insulated  and  Helsby  Cables, 
Limited,  the  total  length  being  about  202  miles. 
Out  of  this,  the  lengths  between  Lots  Road  and 
Earl's  Court  amount  to  65  miles  ;  from  Earl's 


Court  to  Charing  Cross,  110  miles;  and  the 
remaining  lengths  are  laid  on  the  stretches  from 
Putney  Bridge  to  Wimbledon  Park,  Turnham 
Green  to  Kew  Gardens,  Hanger  Lane  to  Sud- 
bury, and  Whitechapel  to  East  Ham.  The 
work  between  the  power-station  and  Earl's 
Court  first  claims  attention. 

In  the  latter  part  of  1903  and  the  beginning 
of  1904  the  work  of  laying  the   ducts  over  this 
distance,    which    is  slightly  more  than  a  mile, 
was  carried  out.   Callender's 
Cable    and     Construction 
Company    were     entrusted 
with  it.     The  route  passes 
along    several    streets,    one 
of  them  a  new  one  running 
through   what   had  hitherto 


been    private 
the    line    of 


Fig. 


36.-    Doulton 
for  Cables. 


Duct 


ground,  and 
ducts  finally 
reaches  the  District  Rail- 
way by  Warwick  Road,  at 
the  west  end  of  Earl's  Court 
station.  The  trench  which 
had  to  be  dug  was  about 
six  feet  wide  and  from  seven  to  sixteen  feet  deep, 
according  to  underground  pipe  obstructions, 
while  at  man-holes  at  the  cable  joints  it  had 
to  be  made  much  wider.  Doulton's  earthen- 
ware octagonal  ducts  were  used,  a  length  of 
one  being  shown  in  Eig.  36.  Each  section  is 
long  and  5i  in.  outside  and  4  in.  inside 
They  were  all  examined  to  see  that 
free  from  internal  roughness  and 
The  total  number  of  ducts  is  64, 
two  groups,  32  a  side.      A  concrete 


24  m 

diameter, 
they  were 
well  glazed, 
arranged  in 

bed  3  in.  thick  was  laid  in  the  bottom  of  the 
trench,  extending  3  in.  outwards  on  each  side 
beyond  the  space  to  be  occupied  by  the  ducts. 
The  bed  was  then  floated  with  cement  mortar, 
and  the  first  layer  of  ducts,  spaced  apart 
somewhat,  was  laid  down.  The  lengths  were 
jointed  by  butting  the  ends  together  and 
surrounding  the  joint  with  coarse  canvas.  The 
spaces  between  the  ducts  were  then  filled  with 
concrete,  and  a  bed  prepared  for  the  next  layer, 
and  so  the  work  went  on  to  the  completion 
effected  by  covering  the  top  layer  of  ducts  with 
3  in.  of  concrete  and  filling  in  the  trench.  The 
difficulties  at  some  places  with  gas,  water,  and 
other  mains  were  considerable. 

Each  manhole  has  a  central  dividing  brick 
wall,  9  in.  thick,  which  is  shown  in  Fig.  37.  The 
chambers  are  about  18  ft.  long  by  lift  wide, 
and  are  covered  by  steel  girders  which  support 
the  roadway.  The  large  manholes  where  the 
ducts  bend  down  to  the  railway  are  entered  by 
underground  staircases.  The  manholes  and  the 
work  of  laying  the  ducts  are  illustrated  in  Figs. 
37  and  38. 

The  British  Insulated  and  Helsby  Company 
next  carried  out  the  task  of  drawing  in  and 
joining  the  cables.  The  contract  included 
bringing  the  cables  through  the  ducts  which  pass 
through   the   foundations   of  the    power-station 
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building,  and  taking  them  up  to  the  back 
of  the  switchboard,  where  they  are  jointed 
through  three-way  connection  boxes  to  the 
isolating  switches,  and  thence  to  the  rubber- 
insulated  cables  coming  from  the  switchboard. 
The  arrangement  of  the  cables  led  up  the  face 
of  the  wall  is  symmetrical  and  very  neat. 

The  cables  were  drawn  through  the  ducts  in 
the  usual  way  from  the  manholes,  and  in  these 
chambers  they  are  hung  on  cleats  on  the  walls, 
half  the  cables  going  round  one  side  and  half 
round  the  other.  The  joints  of  adjoining  cables 
are  staggered.  The  total  number  of  cables 
drawn  in  was  56 — 28  on  each  side,  leaving  four 
spare  ducts  on  either  hand.  In  this,  as  in  all 
the  other  cases  along  the  line  of  the  railway,  only 


used    by  this  company  is    that    known    as    the 
cloverleaf.     The  following  gives  the  details: 


Size 

OF  Cahi  E— L.S.G. 

No.  37  15. 

No.  37  «4- 

No.  37  13. 

Sectional  area  of  each  conductor 

sq.  in. 

'5 

19 

25 

Maximum  resistance  of  eacli  conduc- 

tor per  1 ,000  ft.  at  60^  F.  —  Ohm  . . 

054 

044 

034 

Thickness  of  insulation  between  con- 

ductors           

•4375  in. 

•4375  in- 

♦375  in. 

Thickness  of  insulation  between  con- 

ductors and  earth 

4375  in. 

•4375  in 

4375  in. 

Thickness  of  each  insulation  paper. . 

•005  in. 

005  m. 

005  in. 

Thickness  of  lead  covering    . . 

1875  in. 

•1875  in. 

1875  in. 

Approximate    overall     diameter    of 
finished  cable 

2  65  in. 

278  in. 

2  94  in. 

Approximate    diameter    of    finished 

joints  . . 

4  in. 

4  2in. 

4  4in. 

Approximate    maximum     insulation 

resistance   per    mile  at    60'    F.  - 

Megohms 

500 

500    1 

500 

Fig.  37.— Manhole  and  Transmission  Line  along  a  New  Street.      Fig.  38.— Manhole  in  Transmission  Line  under  Construction 


half  of  the  cables  will  be  used  at  a  time,  the 
other  half  being  in  reserve  in  case  of  accident. 
The  whole  high-tension  distributing  system  is  in 
duplicate,  so  that  even  if  one  system  of  cables 
were  disabled  the  railway  could  be  worked  by 
the  other. 

All  the  cables  for  this  transmission  line,  as 
well  as  those  along  the  railway,  were  made  to 
the  specification  of  the  Underground  Electric 
Railways  Company,  and  save  for  some  minor 
allowable  differences  are  similar,  by  whatever 
makers  they  have  been  supplied.  They  are  all 
three-core,  paper-insulated,  and  lead-covered, 
the  lead  sheathing  being  of  exceptional  thick- 
ness. Those  supplied  by  the  British  Insulated 
and  Helsby  Company  are  of  three  sizes,  but  all 
have  37  copper  wires  in  each  core,  the  wires 
varying,  however,  in  gauge.    The  section  of  core 


At  the  factory  these  cables  were  tested  with 
a  pressure  of  33,000  volts,  alternating  three- 
phase  current,  33^  cycles  per  second,  being  three 
times  the  working  voltage.  After  they  were  laid 
and  jointed,  they  were  subjected  to  a  22,000  volt 
test  for  a  period  of  one  hour. 

The  1 10  miles  of  cables  along  the  sides  of  the 
District  Railway  between  Earl's  Court  and 
Charing  Cross  form  an  interesting  piece  of  work. 
As  far  as  South  Kensington  there  are  15  cables 
on  each  side,  thence  to  Victoria  14,  and  thence 
to  Charing  Cross  13.  To  the  walls  of  the  tunnel 
are  fastened  wall-plates,  each  of  which  carries 
on  its  face  in  a  vertical  row  as  many  small 
brackets  as  there  are  cables  to  be  carried.  Over 
the  whole  system  there  are  about  90,000  of  these 
brackets.  The  wall-plates  are  spaced  about 
12  ft.  apart,  and  the  brackets  support  rolled-steel 
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troughs  of  J  section.  This  troughing  is  for  the 
purpose  of  covering  and  aiding  in  supporting 
the  cables.  The  Board  of  Trade  suggested  the 
troughing.  and  the  Underground  Railways  Com- 
pany also  considered  that  something  of  the  kind 
was  needed,  owing  to  the  fact  that  lead-covered 
cables  supported  in  12  ft.  spans  sag  un- 
equally, and  without  the  troughing  they  might 
sometimes  have  touched  each  other.  Spans 
of  12  ft.  were,  however,  necessary  over  long 
distances,  owing  to  the  pilaster  construction 
of  the  walls  of  the  tunnels.  About  1,250 
tons  of  this  steel  troughing  were  required  ;  half 
of  it  was  supplied  by  the  Sir  Hiram  Maxim 
Electrical  Engineering  Company,  most  of  the 
rest  by  Messrs.  William  Bain  and  Company, 
Coatbridge,  and  a  small  portion  by  Messrs. 
Armstrong,  Stevens  and  Son,  Birmingham. 
When  in  its  normal  position  on  the  brackets,  the 
longer  leg  of  the  J  is  outermost,  and  it  fills  all 
the  space  up  to  the  base  of  the  trough  above. 
The  trough  is  opened  for  laying  the  cable  in  it 
by  turning  the  longer  leg  downwards,  so  that  it 
lies  on  the  bracket,  and  the  hollow  of  the  trough 


Fig.  39.— Gabies  Going  Underground.  ^ 

faces  outward.  The  cable  having  been  laid,  the 
trough  is  turned  up  again  and  secured  by  small 
pins.  Troughs  are  provided  for  electric  lighting 
and  other  cables,  as  well  as  for  the  high-tension 
distributors.  This  troughing  may  be  seen  on  the 
right  in  Fig.  39,  which  also  shows  the  cables 
going  underground  at  EarPs  Court  Station. 

The  work  of  erecting  the  cables  in  the  tunnels 
was  one  of  considerable  difficulty,  owing  to  .the 
shortness  of  the  time  in  the  early  morning  during 
which  no  trains  are  running  on  the  railway. 
One  of  the  conditions  imposed  on  the  contractors 
was  that  the  railway  traffic  was  on  no  account  to 
be  interrupted.  The  longest  interval  between 
trains  was  2J  hours,  except  on  Saturday  nights 
when  there  was  about  4  hours.  The  cables  on 
their  drums  were  taken  on  wagons  along  the 
railway  in  the  tunnel,  and  in  regard  to  the  part 
now  under  consideration  between  EarFs  Court 
and  Charing  Cross  the  point  of  despatch  was 
Earl's  Court.  A  train  of  the  wagons  ready  to 
start  is  shown  in  Fig.  40.  When  a  train  was 
taken  down  into  the  tunnel  to  the  spot  where 


erection  work  was  to  be  carried  on,  the  end  of  a 
cable  was  taken  off  its  drum  and  securely  held, 
while  the  locomotive  slowly  hauled  the  train 
forward.  The  drum  revolved,  unwinding  the 
cable,  and  as  it  came  down  alongside  the  track 
the  workmen  stowed  it  into  the  troughing.    Other 


Fig.  40.— Train  Load  of  High-Tension  Gables. 

men  closed  up  the  troughing  behind  in  the  way 
already  described,  and  opened  up  the  next  length. 
The  men  became  so  expert  in  the  work,  that  a 
whole  cable,  over  500  ft.  in  length,  could  be 
unwound  and  placed  in  the  troughing  in  about 
ten  minutes.  Then  the  next  cable  drum  would 
be  tackled,  and  so  on.  Out  of  no  miles  of 
cables  on  this  section  106  miles  were  laid  in  540 
hours.  This  is  only  54  working  days  of  10  hours 
each,  but  owing  to  the  short  working  time  the 
540  hours  were  spread  over  a  period  of  six  months 
ending  in  November  last.  The  average  working 
time  possible  was  about  19  hours  a  week.  The 
way  in  which  the  cable  joints  are  staggered  is 
shown  in  Fig.  41.  The  joints  w^ere  made  in  the 
British  Insulated  Company's  usual  way,  and 
insulated  with  tape  boiled  in  rosin  oil.  They 
were,  however,  made  with  unusual  rapidity,  two 
being  completed  in  three  nights  of  3f  hours  each. 


Fig.  41.— Gables  Mounted  on  Wall,  Showing  Joints. 

On  the  Whitechapel  to  East  Ham  section  the 
work  was  of  a  similar  character,  but  small  in 
amount,  as  only  two  cables  are  required  there, 
totalling  about  11  miles. 

At  all  passenger  stations,  e.xcept  sometimes  in 
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the  case  of  those  which  have  island  platforms, 
the  cables  are  brought  down  and  carried  along 
under  the  platforms  in  stoneware  ducts  after  the 
manner  of  the  LotvS  Road-Earl's  Court  trans- 
mission line.  Telephone,  lighting,  and  signal 
cables  are  also  carried  under  the  platforms  in 
ducts,  the  total  length  of  which  under  tunnel 
platforms  is  about  38  miles. 

On  the  Putney  Bridge  to  Wimbledon  Park 
and  the  Turnham  Green  to  Kew  Gardens 
sections,  there  are  only  two  cables,  provided 
and  laid  by  the  British  Insulated  Company, 
and    these   total    about    nine    miles   in    length. 


Wilson    superintended    the    whole    installation 
work  for  the  British  Insulated  Company. 

The  sections  over  which  Callender's  Cable 
and  Construction  Company  supplied  and  laid 
high-tension  cables  are  those  from  Mill  Hill 
Park  to  Ravenscourt  Park,  Hammersmith  to 
West  Kensington,  Mill   Hill  Park  to  Hounslow, 


and  Mill  Hill  Park  to  Hanger  Lane 
distance  is  about  8  miles,   and  the 
cables  over  40  miles, 
sizes,    those    having 
sectional    area,    and 


The  total 

length    of 

These  cables  are  of  two 

each    core   of  '15  sq.    in. 

those    with    a    -25  sq.    in. 


sectional   area  per  core.     The  conductivity  of 


Fig.  42.— Method  of  Making  HighTension  Cable  Joint. 


The  same  company's  work  on  the  Sudbury 
section  also  embraces  two  cables  some  seven 
miles  long  in  all,  but  these  were  installed  by  the 
Underground  Railways  Company.  All  these 
cables  are  on  open  portions  of  the  railway,  where 
there  are  no  tunnel  walls,  and  the  cables  are 
accordingly  laid  underground  in  ducts,  some- 
times alongside  the  railway  and  sometimes  in 
the  six-foot  way.  It  may  be  mentioned  here 
that  alongside  the  open  portions  of  the  railway 
and  under  the  tunnel  platforms  there  are  no  less 
than  90  miles  of  ducts  carrying  high  and  low- 


Fig.  43.— Fuli  Size  Section  of  Higli-Tension  Cable. 

tension  and  other  cables.  Some  of  them  have 
been  supplied  by  Messrs.  Doulton,  and  some  by 
Messrs.  Stanley  Brothers,  Newington.  At  the 
man-holes,  which  are  about  12  ft.  long  on  the 
open  portion  of  the  railway,  there  are  two  draw- 
pits  which  are  not  opposite  one  another,  so  that 
the  cable  joints  are  well  staggered.     Mr.  W.  A. 


the  copper  is  not  less  than  99  per  cent., 
according  to  Matthieson's  standard.  The 
Manila  paper  dielectric  is  thoroughly  impreg- 
nated with  fine  bitumen  and  oil  prepared  for  the 
purpose.  The  cores  are  wormed  together  with 
a  long  lay  and  made  up  circular  with  paper 
packing.  They  are  then  passed  through  a  wax 
and  bitumen  compound,  and  the  outside  lead 
sheath  is  made  direct  on  the  cable  under 
hydraulic  pressure.  The  insulation  tests  were 
the  same  as  those  already  described.  The 
cables  on  the  sections  above-mentioned  are 
drawn  into  glazed  earthenware  pipes  3 J  in. 
internal  diameter,  the  pipes  being  laid  in 
concrete.  Draw-pits  are  situated  along  the 
li^e  of  route,  the  minimum  distance  between 
them  being  about  253  feet  and  the  maximum 
distance  about  572  feet.  The  average  distance 
is  between  300  and  400  feet. 

The  detail  of  the  cable  joints  made  in  these 
pits  is  of  interest,  and  it  may  be  followed  by 
reference  to  Fig.  42,  which  shows  fully  the 
arrangements  for  one  of  the  three  cores  and 
indicates  the  similar  fixings  for  the  others.  The 
lead  and  insulation  of  each  cable  is  cut  back  to 
the  distance  shown  in  the  drawing,  and  the  ends 
of  the  three  copper  cores  of  each  cable  are  then 
cut  so  as  to  butt  solid  against  each  other.  The 
cores  are  cut  in  such  a  manner  that  the  joints 
are  **  stepped  ''  as  shown.  Over  the  ends  of  the 
copper  cores  are  then  slipped  copper  ferrules, 
which  are  sweated  on.  These  ferrules  are  then 
lapped  with  special  high  insulation  linen  tape 
and  painted  with  composition.  After  each  of 
the  three  joints  has  been  made,  three  rings  of 
high  insulation  tape  are  wrapped  round  to  keep 
the  cores  in  their  proper  position.  A  lead  sleeve, 
which  has  been  previously  slipped  over  the  end 
of  one  of  the  cables,  is  then  placed  in  position 
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and  wiped  down  on  to  a  lead  ring  at  each 
end.  This  lead  sleeve  is  filled  up  solid  with 
special  lead  sleeve  compound,  and  the  hole 
through  which  the  compound  has  been  poured 
is  then  sweated  solid.  This  description  of  joint 
practically  applies  to  the  other  makes  of  cables 
also. 

The  cables  are  drawn  in  over  nearly  the  whole 
of  the  route,  but  at  certain  places  where  there  is 
no  room  in  the  tunnel  for  the  conduits,  and  also 
over  all  bridges,  the  cables  are  laid  in  rolled 
steel  troughing,  which  is  cleated  along  the  wall, 
as  described  previously. 

W.  T.  Henley's  Telegraph  Works  Company 
supplied  and  laid  the  cables  from  Earl's  Court 
to  Putney  Bridge  sub-station,  a  distance  of  about 
two  miles.  There  are  four  cables  running  this 
distance,  two  of  them  having  cores  of  37/15  each 
and  the  other  two  having  cores  of  37/13  each. 
The  construction  and  jointing  are  similar  to 
those  already  described.  Fig  43  is  a  section, 
actual  size,  of  the  37/13  cables.  On  part  of  this 
route  the  cables  are  mounted  on  side  walls  of  the 


SUB-STATIONS. 

There  are  in  all  15  sub-stations  on  the  District 
Railway  and  the  lines  over  which  its  trains  run, 
exclusive  of  the  Metropolitan  Railway  part  of 
the  Inner  Circle,  which  is  separately  fed  by  the 
Metropolitan  Company's  station  at  Neasden. 
Nine  other  sub-stations  are  being  provided  for 
the  tube  railways  associated  with  the  Under- 
ground Electric  Railways  Company,  making  in 
all  24  sub-stations  fed  from  the  Lots  Road 
power-house.  Their  positions  may  easily  be 
found  on  the  accompanying  map.  Those  for 
the  District  Railway  and  connections,  taken  in 
order  from  west  to  east,  are: 


Sudbury. 
Hounslow. 
Kew  Gardens. 
Mill  Hill  Park. 
Ravenscourt  Park. 


Earl's  Court. 
Wimbledon  Park. 
Putney  Bridge. 
South  Kensington. 
Victoria. 


Charing  Cross. 
Mansion  House. 
Whitechapel . 
Campbell  Road. 
East  Ham. 


The  sub-Station  buildings,  which  have  been 
erected  by  various  contractors,  are,  with  the  ex- 
ception of  the  one  at  Charing  Cross,  very  similar 
in  construction,  and  the  type  and  general  arrange- 
ments are  shown  in  the  drawings  of  the  one  at 


Fig.  44.-  Plan  and  Cross  Section  of  Mill  Hill  Park  Sub-Station. 


railway,  and  011  the  rest  they  go  underground  in 
ducts. 

The  cables  on  the  remaining  sections — namely, 
those  from  Kavenscourt  Park  to  Hammersmith, 
from  West  Kensington  to  lilarl's  Court,  and 
from  Charing  Cross  to  Whitechapel,  a  total  dis- 
tance of  between  four  and  five  miles — were  pro- 
vided and  erected  by  the  Electrical  Company. 
The  aggregate  length  of  these  cables  is  over  32 
miles.  On  the  first  and  second  of  these  sections 
there  are  six  cables  on  each  side  of  the  railway. 
In  regard  to  the  third,  four  feeders  run  along 
each  side  from  Charing  Cross  to  the  Mansion 
House.  There  one  drops  off  on  each  side  ;  the 
remaining  six  are  carried  as  far  as  St.  Mary's, 
where  two  more  end ;  the  remaining  four  go  on 
to  the  Whitechapel  sub-station. 

The  whole  of  the  high-tension  cable  work  con- 
stitutes the  largest  installation  of  ii,ooo-volt 
cables  that  has  ever  been  undertaken  in  this 
country.  The  general  charge  of  the  design  and 
installation  was  in  the  hands  of  Mr.  Fortenbaugh. 


Mill  Hill  Park  {V\g.  44).  They  are  plain 
and  substantial  brick  buildings,  open  from  floor 
to  roof  internally,  and  well  lighted  by  large 
windows.  Below  the  ground' level  is  a  basement 
for  cables,  etc.  Along  one  side  runs  a  gallery, 
on  the  top  of  which  the  transformers  and  high- 
tension  busbar  compartments  are  erected.  In 
front  of  the  high-tension  wall  come  the  switch- 
boards, and  between  the  back  of  this  wall 
and  the  outside  wall  of  the  building  are  the 
high-tension  isolating  switches,  the  ii,ooo-volt 
cables  coming  in  on  that  side.  The  main  floor 
space  is  occupied  by  the  rotary  converters,  and 
at  either  end  room  is  found,  in  the  one  case  for 
blowers  supplying  the  air-blast  for  cooling  the 
transformers,  and  in  the  other  for  an  air  com- 
pressor and  a  small  motor  generator.  The  former 
supplies  the  compressed  air  for  the  electro- 
pneumatic  automatic  signalling  on  the  railway, 
and  the  latter  the  low-pressure  continuous 
current  which  is  sent  out  to  the  track  rails  in 
connection  with   the  same  purpose.      In  every 
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case,  except  Charing  Cross,  space  is  left  for  an 
additional  converting  unit  to  be  installed  when 
required. 

The  Charing  Cross  sub-station  differs  from  all 
the  rest  in  the  fact  that  it  is  entirely  underground, 
but  the  arrangement  of  the  machinery  inside  is 
exactly  like  that  of  the  others.  It  is  also  the 
largest  which  is  installed  at  present,  though  no 
larger  than  those  at  Earl's  Court  and  White- 
chapel  will  eventually  be.  It  is  situated  imme- 
diately to  the  north  of  the  passenger  station  at 
Charing  Cross,  and  is  partly  below  the  Embank- 
ment Gardens  and  partly  under  the  end  of 
Villiers  Street.  It  was  stipulated  that  the  roof 
of  the  structure  should  be  low  enough  to  allow 
of  shrubbery  in  the  gardens  to  grow  on  the  top 
of  it,  so  that  a  good  deal  of  excavation  was 
necessary.  The  digging  out  was  entirely  in  soft 
soil.  Means  had  to  be  taken  to  keep  out  water, 
and  floor,  walls,  and  roof  are  lined  with  concrete 
and  asphalte.  No  vertical  supports  are  needed 
for  the  roof,  as  heavy  girders  stretch  across. 
Internally  the  chamber  is  69  ft.  4  in.  long,  42  ft. 
wide,  and  32  ft.  deep.  The  minimum  space 
between  the  top  of  the  roof  and  the  surface  of 
the  gardens  is  4  ft.  The  floor  is  some  20  ft. 
below  the  level  of  the  platforms  of  the  Charing 
Cross  passenger  station,  but  a  passage  and  an 
incline  were  formed  from  the  near  platform  to 
an  extension  of  the  switchboard  gallery.  By 
this  entrance  the  machinery  was  taken  in,  and 
from  the  gallery  it  was  picked  up  by  the  over- 
head travelling  crane  and  lowered  to  the  floor. 
A  ventilating  shaft  leads  down  from  the  sub- 
station to  the  Charing  Cross,  Euston,  and 
Hampstead  Railway,  which  is  almost  immedi- 
ately below,  and  air  can  thus  pass  to  and  fro 
through  the  sub-station  between  the  low-level 
railway  and  the  District  Railway  platform.  The 
travelling  cranes,  which  are  hand  operated,  are 
of  12-ton  capacity.  In  the  other  sub-stations 
they  are  of  either  8  or  12  tons,  according  to  the 
size  of  the  rotary  converters. 

With  two  exceptions  the  sub-stations  are 
built  on  land  adjoining  the  railway,  but  at  the 
Mansion  House  and  Victoria  this  was  found 
impracticable,  and  these  sub-stations  are  erected 
immediately  above  the  railway  tracks.  The 
buildings  are  supported  on  heavy  girders.  At 
Victoria  the  arch  of  the  station  roof  had  to  be 
removed  for  a  short  distance  to  allow  space  for 
the  building.  The  rotary  converter  floor  is  on 
the  outside  street  level,  and  access  is  obtained 
from  the  street.  At  the  Mansion  House  sub- 
station, which  is  similarly  constructed,  there 
were  obstacles  to  getting  the  building  up  to  a 
sufficient  height,  owing  to  the  existence  of 
**  ancient  lights  ''  in  buildings  on  each  side  of 
the  railway.  This  prevented  the  adoption  of 
the  standard  gallery  arrangement,  and  in  this 
case  the  transformers  have  had  to  be  placed  on 
the  rotary  converter  floor. 

Scope  of  the  Sub-Station  Installations. — The 
following  table  shows  the  number  and  capacity 


of  the  rotary  converters  in  each  sub-station,  each 
rotary  converter  being,  of  course,  supplied  with 
three  static  transformers,  while  additional  trans- 
formers supply  low-pressure  alternating  current 
for  lighting  purposes : 


Sub-siation. 

Number  of 
Converters. 

\-apacuy  oi 

each 
Converter. 

Total 
Capacity 

KW. 

KW 

Sudbury             

2 

800 

1,600 

Hounslow          

2 

800 

i,(kx> 

Kew  Gardens    . . 

2 

1.200 

2,400 

Mill  Hill  Park 

3 

1,200 

3,600 

Ravenscourt  I'ark 

2 

1.500 

3,000 

Earl's  Court 

J 

1,500 

4.500 

Wimbledon  Park 

2 

1.200 

2,400 

Putney  Bridge 

2 

800 

1,600 

South  Kensington 

2 

1.500 

3,000 

Victoria.. 

2 

1,200 

2,400 

Charing  Cross 

4 

1.500 

6,000 

Mansion  House 

2 

1,500 

3,000 

VVhitechapel     . . 

3 

1,500 

4.500 

Campbell  Road 

2 

1.200 

2,400 

Kast  Ham         

2 

1.200 

2,400 

Total 


35 


—  44,400 


The  whole  of  the  electrical  machinery  and 
switchboards  for  these  sub-stations,  as  well  as 
for  sub-stations  under  construction  for  the  tube 
railways,  has  been  supplied  by  the  British 
Westinghouse  Electric  and  Manufacturing 
Company.  The  transformers  and  converters 
are  of  that  Company's  standard  designs,  and  do 
not  differ  from  similar  Westinghouse  machines 
elsewhere,  except  that  much  of  the  plant  is  of 
unusual  size.  The  transformers  reduce  the 
pressure  of  the  incoming  11,000  volt  three- 
phase  current  to  about  370  volts,  while  the 
converters  change  it  to  continuous  current  at 
600  volts  pressure  for  sendingout  to  the  conductor 
rails  on  the  railway.  Other  transformers  are 
provided  in  the  sub-stations  for  changing  the 
high-pressure  current  to  220  volts  pressure  for  a 
separate  circuit  for  lighting  purposes.  From  the 
nature  of  the  case  the  switchboard  arrangements 
in  the  sub-stations,  though  of  course  on  a  smaller 
scale,  are"  rather  more  complex  than  those  in 
the  power-station  where  for  the  most  part  only 
the  high-tension  current  is  dealt  with.  It  is  to 
these  switching  arrangements  that  attention  is 
accordingly  for  the  most  part  directed  in  the 
following  description. 

CHARINQ    CROSS    SUB-STATION. 

As  already  indicated,  this  is  in  several  ways 
the  most  important  of  the  sub-stations,  and  it 
has  further  claim  to  notice  from  the  fact  that  it 
will  supply  power  to  portions  of  the  Baker  Street 
and  Waterloo  Railway,  and  the  Charing  Cross 
aad  Hampstead  Railway,  as  well  as  its  own 
section  of  the  District  Railway.  It  will  also 
control  the  current  for  working  passenger  lifts  at 
the  adjacent  passenger  stations  of  the  two 
tube  railways  mentioned.  A  description  of  the 
arrangements  in  this  sub-station  will  accordingly 
cover,  and  more  than  cover,  those  m  the  other 
sub-stations. 

Charing  Cross  sub-station  is  supplied  by  four 
high-tension  three-phase  feeders,  and  sends  out 
the  converted  energy  through  twenty-four  cables 
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Fig.  45.     Diagram  of  Connections  at  Charing  Cross  Sub-Station. 
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any  chance  be  fed  from  a  different  set  of  busbars 
at  the  generating  station. 

Main  H.T.  Busbars. — The  main  high-tension 
busbars  are  divided  into  four  sections,  with  one 
feeder  and  one  rotary  converter  connected  to 
each.  These  different  busbar  sections  are  con- 
nected, so  that  the  feeders  may  be  operated 
independently  or  in  multiple,  as  the  case  may 
require,  by  means  of  selector  switches  similar  in 
construction  to  the  isolating  switches,  and  oper- 
ated by  a  pole  and  hook.  As  isolating  switches 
are  also  fitted  in  each  rotary-converter  circuit, 
it  will  be  seen  that  the  arrangement  is  very 
flexible,  it  being  possible  to  shut  down  any  feeder 
or  any  rotary  for  inspection  or  repairs  without 
interfering  with  the  general  working  of  the  sta- 
tion. The  instrument  potential  transformers  are 
connected  to  two  sets  of  busbar  selector  switches, 


with  a  polyphase  overload  time-limit  relay  which 
automatically  trips  the  switch  in  the  event  of  a 
prolonged  short-circuit  or  overload  ;  a  push 
button  on  the  switch  panel  is  also  provided  for 
tripping  this  switch  electrically.  For  the  direct- 
current  side  of  the  rotary  two  knife  switches  are 
provided,  one  for  each  pole,  a  reverse-current 
circuit-breaker  being  inserted  in  the  negative 
main.  The  equaliser  switch  is  not  mounted  on 
the  switchboard  panels,  but  on  a  cast  iron 
pedestal  placed  close  to  the  rotary  converter. 
The  latter  is  started  up  by  means  of  a  small 
induction  motor,  the  starting  switch  for  this 
motor  being  placed  on  the  corresponding  panel 
of  the  alternating-current  switchboard. 

Direct-Current  Feeders. — In  order  conveniently 
to  measure  the  current  supplied  by  these  feeders 
to  the  three  railway  systems  controlled  by  the 


Fig.  47.    Charing  Cross  Switchboard,  Right  Hand  End,  Front. 


thus  ensuring  continuity  in  the  supply  of  current 
to  the  instruments  when  any  of  the  feeders  are 
shut  down.  Connected  to  the  middle  set  of 
busbar  selector  switches  are  the  transformers  for 
the  alternating-current  lighting  circuits  ;  and  by 
this  arrangement  it  is  possible  to  throw  the 
lighting  load  on  to  either  pair  of  in-coming 
feeders. 

Rotary  Converters. — The  leads  from  the  feeder 
busbars  to  the  converters  are  connected  first  to 
a  set  of  isolating  switches  and  then  through  the 
main  oil  switches  to  the  primaries  of  the  step- 
down  transformers.  The  secondaries  of  the 
latter  are  connected  through  three  single-pole 
knife  switches  to  the  collecter  rings  on  the  rotary. 
The  main  high-tension  triple-pole  oil  switch  for 
controlling  each  rotary  is  hand  operated  in  the 
ordinary  course  of  work,  but  it  is  also  equipped 


Underground  Electric  Railways  of  London,whicli 
are  fed  from  this  point,  the  positive  busbar  is  split 
into  three  sections  after  passing  the  load  panel,and 
each  section  is  fitted  with  a  direct-current  integ- 
rating wattmeter.  The  first  wattmeter  measures 
the  output  of  one  train  section  feeder  and  four 
track  feeders ;  the  second  wattmeter  the  output 
of  one  train  section  feeder  and  four  track  feeders; 
and  the  third  wattmeter  the  output  of  two  track 
feeders.  Three  additional  feeders,  which  supply 
current  for  operating  the  lifts,  have  each  a 
separate  integrating  wattmeter. 

Lighting  Circuits. — The  lighting  circuits  are 
on  the  three-phase  system,  each  sub-station 
supplying  lighting  current  to  a  point  approxi- 
mately midway  between  the  adjacent  suV 
stations  on  either  side.  Interconnecting  switches 
are  placed  at  these  intermediate  points  in  order 
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to  maintain  a  continuous  supply  of  lighting 
current  in  the  event  of  one  sub-station  breaking 
down  or  being  shut  down  for  any  reason.  The  high- 
tension  switchboard  panel  controlling  the  lighting 
circuits  is  mounted  separately  and  apart  from 
the  main  switchboard  panels,  a  type  B  triple- 
pole  automatic  oil  switch  being  used  to  protect  the 
transformer.  The  low-tension  alternating-current 
lighting  busbars  are  divided  into  three  sections 
i(i  order  to  facilitate  interconnection  ;  the  trans- 
former feeds  direct  through  a  triple-pole  switch 
to  a  set  of  busbars,  from  which  are  taken  three 
tappings  to  three  separate  and  distinct  sets  of 
busbars,  each  of  which  has  two  outgoing  lighting 
circuits  connected  to  it.  There  are  consequently 
six  lighting  circuits  in  all.  These  three  distinct 
sets  of  busbars  supply  current  to  the  District 
Railway,  the  Baker  Street  and  Waterloo  Rail- 


knife  switches,  and  one  triple-pole  1,000-ampere 
switch  connecting  the  sub-lighting  busbars  with 
the  main  busbars.  In  addition  to  the  apparatus 
above  mentioned  there  are  two  triple-pole  two- 
way  loo-ampere  switches  for  controlling  the 
blower  motors  which  supply  air  for  cooling  the 
transformers ;  and  also  one  main  triple-pole 
knife  switch,  which  entirely  isolates  the  lighting 
transformer  on  the  low-tension  side. 

Mounted  on  a  swinging  arm  at  the  side  of 
these  panels  is  a  300-volt  instrument,  together 
with  the  necessary  sockets  and  connections, 
required  for  measuring  the  voltage  of  any  phase 
and  of  any  low-tension  feeder  by  inserting  a  plug. 

Adjacent  to  the  sixth  lighting  panel  are  two 
instrument  panels,  each  of  which  is  connected 
to  two  of  the  four  in-coming  high-tension  feeders. 
The  instruments  on  each  of  these  panels  com- 


Fig.  48.— Charing  Cross  Switchboard,  Left  IHand  End,  Front. 


way,  and  the  Charing  Cross,  Euston,  and 
Hampstead  Railway,  each  of  which  has  two  of 
the  six  circuits  allotted  to  it.  Integrating  watt- 
meters are  placed  in  each  circuit,  by  means  of 
which  the  lighting  current  supplied  to  the  various 
railways  is  kept  distinct,  and  their  respective 
amounts  measured. 

Switchboard  Panels. — The  switchboard  panels 
are  built  of  blue  Vermont  marble,  polished  on 
the  front  face,  and  with  J  in.  bevels  all  round 
one  edge,  the  total  length  of  the  switchboard 
being  69  ft.  4  in.  Commencing  from  the  right- 
hand  end  when  facing  the  board  (Fig.  47)  we 
have  first  the  alternate-current  lighting  panels 
controlling  the  six  circuits  just  referred  to.  Each 
pair  of  circuit  panels  has  mounted  on  it  double- 
pole  circuit  breakers,  two  ammeters,  one  inte- 
grating wattmeter,  two   800-ampere  triple-pole 


prise  six  300-ampere  ammeters ;  two  synchro- 
scopes for  testing  the  phase  before  the  feeders 
are  put  into  service  ;  two  integrating  wattmeters, 
and  two  polyphase  reverse-current  relays.  These 
instrument  panels  may  be  seen  in  Fig.  47,  and 
it  will  be  observed  that  all  the  instruments  are 
adequately  illuminated  by  four  incandescent 
lamps  placed  on  brackets.  Below  the  ammeters 
and  in  full  view  of  the  attendant  are  placed  tv/o 
red  globe  signal  lamps,  which  are  connected 
with  the  two  main  feeder  switches  in  such  a 
manner  that  should  either  of  the  latter  open 
automatically  through  a  fault,  the  respective 
signal  lamp  will  immediately  light  up  and  so 
warn  the  attendant.  On  this  panel  are  also 
mounted  two  voltmeter  switches,  one  for  each 
feeder,  and  the  two  push  buttons  for  tripping 
the  main    switches.      Mounted   on    the  top    of 
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the  two  panels  is  a  large  illuminated  dial  volt- 
meter, this  being  fitted  on  a  short  double-jointed 
bracket,  which  enables  the  instrument  to  be 
turned  in  any  convenient  position. 

Next  to  the  two  feeder  panels  are  four  alterna- 
ting-current low-tension  panels  for  the  rotaries, 
two  of  which  panels  may  be  seen  in  Fig.  49. 
Each  of  these  carries  one  large  open-scale 
illuminated    dial     ammeter,    one    power-factor 


on  a  double-jointed  bracket,  which  enables  it  to 
be  turned  in  either  direction  when  the  rotaries 
are  to  be  paralleled.  This  instrument  can  be 
seen  in  Fig.  47. 

Following  the  alternating-current  rotary  con- 
verter panels  are  the  four  direct-current  panels 
for  the  same  machines,  a  good  view  of  which  is 
given  in  Figs.  49  and  50.  Mounted  on  each  of 
these    are    one     4,000-ampere     circuit-breaker 


Fig.  49.— Charing  Cross  Switchboard,  Centre  Front. 

meter,  and  one  polyphase  overload  time-limit 
relay.  Close  to  each  power-factor  meter  is 
placed  a  red  globe  signal  lamp  similar  to  those 
on  the  high-tension  feeder  panels,  and  used  for 
the  same  purpose  in  connection  with  the  oil 
switches  connecting  the  rotary  converter  trans- 
formers with  the  busbars.  Below  these  instru- 
ments, and  in  a  convenient  operating  position, 


Fig.  50.— Charing  Cross  Switchboard,  Centre  Bacl<. 

with  a  reverse  current  relay  attachment,  one 
large  open-scale  illuminated-dial  ammeter,  one 
voltmeter  plug  switch,  and  two  4,000-ampere 
single-pole  knife  switches.  On  the  sub-base  of 
these  panels  is  placed  the  rheostat  dial  switch. 

After  the  direct-current  rotary  panels  are 
placed  the  main  load  panel,  on  which  are 
mounted  two  large  open-scale  illuminated-dial 


Fig.  51.— Charing  Cross  Switchboard,  Left  Hand  End,  Bacl<.     Fig.  52.— Charing  Cross  Switchboard,  Right  Hand  End,  Baci<. 


are  three  large  single-pole  knife  switches  which 
control  the  low-tension  alternating-current  side 
of  the  rotary.  On  the  sub-base  of  each  alterna- 
ting-current panel  is  the  rotary  starting  switch, 
controlling  the  starting  motor  for  the  converter. 
Mounted  above  these  four  panels,  and  in  a 
middle  position,  is  a  synchroscope  which,  like 
the  large  voltmeter  mentioned  above,  is  mounted 


voltmeters,  one  of  which  is  the  busbar  and  the 
other  the  machine  voltmeter.  A  large  illu- 
minated-dial ammeter,  measuring  the  total 
busbar  current,  is  also  fitted  on  this  panel. 

Next  to  the  load  panel  is  the  wattmeter  panel, 
which  is  fitted  with  three  wattmeters  having 
capacities  of  8,000  amperes,  6,000  amperes,  and 
4,000     amperes,     respectively.       These     three 
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instruments  separately  measure  the  power 
supplied  to  the  three  supply  busbar  sections 
previously  referred  to,  and  are  for  the  District, 
Baker  Street,  and  Charing  Cross  and  Hampstead 
Railways  respectively.  After  the  wattmeter 
panels  are  placed  three  lift  panels,  which  control 
the  supply  of  current  to  the  lifts.  Each  of  these 
panels  is  fitted  with  its  own  wattmeter,  so  that 
the  amount  of  power  used  for  this  purpose  is 
registered  separately  from  that  supplied  to  the 
track. 

Adjoining  the  lift  panels  are  placed  twelve  train 
section  and  track  feeder  panels,  each  of  which 
has  a  capacity  of  3,000  amperes.  The  wattmeter 
connections  from  these  twelve  panels  are  so 
arranged  to  enable  the  output  to  be  measured 


Fig.  53.— Type  C  Oil  Switch  (ofT  position)  in  Sub-Stations. 

in  two  groups  of  five  panels  each,  for  the  District 
and  Baker  Street  and  Waterloo  Railways 
respectively,  and  in  one  group  of  two  panels  for 
the  Charing  Cross,  Euston,  and  Hampstead^ 
Railway.  Figs.  48  and  51  give  the  bes^^ 
views  of  these.  All  track  feeder  panels  are 
individually  fitted  as  follows :  Two  single-pole 
3,000-ampere  circuit  breakers;  one  4,000-ampere 
illuminated-dial  ammeter ;  and  two  3,000-ampere 
single-pole  knife-switches.  It  will  thus  be 
noticed  that  these  feeders  are  double-pole,  and 
that  they  have  a  circuit  breaker  on  each  pole. 
This  double-pole  arrangement  is  necessary 
owing  to  the  fact  that  both  the  positive  and 
negative  rails  are  insulated  throughout. 


The  busbars  are  built  up  of  flat  copper  straps 
6  in.  wide  by  J  in.  thick,  and  ventilating  space  is 
left  between  each  strap,  to  enable  the  tempera- 
ture rise  in  the  bars  to  be  kept  at  a  minimum. 
Fig.  51  gives  a  good  view  of  the  busbars. 

In  order  to  make  a  neat  and  mechanical 
job  of  the  voltmeter  and  other  small  wiring, 
fin.  fibre  distance-pieces  are  placed  between 
each  marble  slab  and  the  angle-iron  supporting 
it.  Fig.  50  shows  the  appearance  of  the  small 
wiring  at  the  back  of  the  instrument  panels 
depicted  in  Fig.  47. 

The  low-tension  series  transformers  for  operat- 
ing the  low-tension  alternating-current  ammeters 
are  of  unique  design  in  that  they  consist  only  of 
a  secondary  winding  and  magnetic  circuit.  It 
is  only  necessary  to  slip  these  over  the  switch 
studs,  the  latter  forming  the  primary  of  the 
transformers,  so  making  a  neat  and  compact 
arrangement. 

High-tension  Gear. — The  high-tension  gear  has 
been  designed  to  minimise  the  fire  and  life  risk 
as  far  as  is  possible.  The  whole  of  the  high- 
tension  cables,  series  transformers,  etc.,  are 
mounted  on  a  fireproof  brick  screen  called  the 
high-tension  wall,  a  series  of  small  vertical  brick 
cubicles  or  slots  being  formed  in  this  wall.  The 
cables  are  run  in  these  slots,  so  that  any  fire 
starting  in  a  cubicle  is  entirely  confined  thereto, 
and  is  not  transmitted  to  adjacent  ones.  The 
high-tension  busbars  are  arranged  in  similar 
brick  slots  or  cubicles,  but  in  this  case  they  are 
horizontal  instead  of  vertical.  The  spark-gaps 
or  lightning  arresters  are  installed  in  a  fireproof 
chamber  fitted  with  fireproof  doors  which  can 
readily  be  opened  for  inspection  purposes.  These 
chambers  are  very  similar  in  construction  to 
those  for  the  main  oil-break  switches,  and  are 
placed  alongside  them. 

High-tension  Oil-break  Switches.  —  The  oil 
switches  installed  for  the  high-tension  feeders 
and  rotaries  are  operated  by  means  of  hand 
levers  similar  in  construction  and  arrangement 
to  those  used  for  the  operation  of  railway  signals. 
These  switches  are  automatically  tripped  by 
relays  actuated  from  the  instrument  potential 
circuit.  The  essential  features  of  the  oil-switch 
are :  The  entire  immersion  of  all  live  parts  in 
oil,  the  positive  and  direct  action,  the  main- 
tenance of  the  open  position  by  gravity,  and  the 
small  quantity  of  oil  necessary.  The  oil  tanks 
can  be  easily  removed  without  dismantling  the 
switch  or  circuit  breaker  as  it  is  sometimes 
called. 

These  switches  are  erected  m  a  masonry 
structure,  each  of  their  three  poles  and  the  oil 
tank  in  which  they  are  immersed  being  in  a 
separate  fireproof  compartment.  There  are  two 
stationary  contacts  per  pole,  one  connected  to 
the  incoming  lead  and  the  other  to  the  outgoing 
lead  of  the  same  phase,  each  contact  being 
mounted  within  a  large  porcelain  insulator. 
These  insulators  are  mounted  on  a  cast  iron 
frame  which   forms  the  top,  and  supports  the 


Digitized  by 


Google 


I40  THE  TRAMWAY  AND  RAILWAY  WORLD.  [February  9,  1905. 

enclosing  oil  tank.  The  frames 
are  fastened  by  means  of  strain 
insulators  to  the  under  side  of  a 
stone  slab,  placed  on  the  top  of 
the  cell  structure  and  under  the 
cast-iron  base  of  the  operating 
mechanism. 

F^g-  53  shows  a  Westinghouse 
oil  switch  apart  from  its  brick 
seating.  The  movable  contact  for 
each  pole  consists  of  a  U-shaped 
copper  piece  fastened  to  the  end 
of  a  stout  wooden  rod.  In  the 
closed  position  of  the  switch  this 
U-shaped  piece  electrically  con- 
nects the  two  stationary  contacts 
of  each  pole.  The  wooden  rods 
are  fastened  at  their  upper  ends 
to  a  common  cross  bar,  which, 
through  a  system  of  levers  giving 
a  straight  line  of  motion,  is  raised 
by  means  of  the  closing  magnets, 

assisted    at     the     beginning    of    its  Fig.  54.— Putney  Bridge  Switchboard,  Right  Hand  End,  Front. 

motion    by   a    pair    of    balancing 

springs.  A  toggle  joint  automatically  locks  this  rods  and  contacts  to  drop  to  the  open  position, 
system  of  levers  when  the  circuit  breaker  is  in  a  There  are  two  breaks  in  series  for  each  pole  or 
closed  position.  When  the  switch  is  put  "off**  phase  of  the  switch,  each  break  consisting  of  a 
the  toggle  is  released  by  a  blow  from  a  tripping  fixed  and  movable  contact.  The  movable 
magnet,  which  with  gravity,  assisted  by  a  powerful  contact  consists  of  two  cone-shaped  projections 
spring,  causes  the  cross  bar  with  the  movable     which    fit    into   corresponding    projections   and 

recesses  on  the  fixed  contact,  the 
projections  on  the  movable  contact 
being  so  arranged  that  the  middle 
or  inner  cone  engages  the  fixed 
contact  before  the  outer  cone.  When 
the  switch  is  opened  the  outer 
contact  disengages  first,  so  that 
the  break  is  small  in  the  inner  pro- 
jection ;  in  this  way  all  arcing  that 
may  occur  is  taken  by  this  centre 
contact,  and  as  this  is  removable, 
it  can  be  replaced  when  worn  out. 
The  oil  tanks  are  constructed  of 
heavy  sheet  metal,  and  are  held  in 
place  by  means  of  clamps  to  the 
under  side  of  the  frame  carrying 
the  terminals.  The  interior  of 
the  tanks  is  lined  with  insulating 
cement,  moulded  in  such  a  form 
to  fit  closely  about  the  terminals 
and  moving  contact  pieces,  leaving 
just  room  enough  for  free  move- 
ment of  the  parts  in  the  oil.  By 
this  means  the  amount  of  oil  and 
fire  risk  is  reduced  to  a  minimum, 
the  wooden  rod  interposing  an 
effective  barrier  between  the  two 
terminals  of  each  pole  when  the 
circuit-breaker  is  open.  Suitable 
levers  are  provided  for  handling 
the  tanks  ;  and  they  can  be  readily 
lowered  away  from  the  contacts 
and  removed  without  dismantling 

Fig.  55.— Putney  Bridge  Switchboard,  Left  Hand  End,  Back.  the  Switch  mechanism. 
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The  construction  is  such  that  the  entire 
circuit-breaker  may  be  set  in  place  and  lined 
up  with  the  contacts  exposed  to  view  to  enable 
them  to  be  accurately  adjusted  before  the  oil 
tanks  are  placed  in  position.  All  sediment 
formed  in  the  oil  settles  at  the  bottom  of  the 
tank,  leaving  the  oil  clear  about  the  contacts ; 
the  oil  level  is  readily  determined  by  means 
of  a  small  sight  gauge.  When  necessary, 
arrangements  can   be  made    for  a  tank   to    be 


Fig.   56.— Rotary   Converters   In    Putney    Bridge   Sub- 
Station. 

drained  or  re-filled  without  moving  it  from  the 
circuit,  and  as  all  the  live  metal  parts  are  im- 
mersed in  oil,  there  are  absolutely  no  live  high- 
tension  parts  exposed. 

Mounted  on  each  circuit-breaker  is  a  small 
double-pole,  two-way  knife  switch,  which  is  con- 
nected in  the  red-lamp  indicating  circuit,  and  is 
operated  by  the  motion  of  the  levers  of  the 
circuit-breaker.  Thus  the  position  of  this  small 
switch  depends  on  the  on  or  off  position  of  the 
large  switch.  A  polyphase  overload  and  reverse- 
current  relay,  for  the  rotary  and  feeder  switches 
respectively,  is  connected  to  the  series  trans- 
formers in  the  main  circuit,  and  provides  for  the 
automatic  operation  of  the  high-tension  oil  break 
switches. 

Figs.  54  and  55  give  front  and  back  views  of 
the  main  switchboard  at  the  Putney  Bridge  sub- 
station of  the  London  Underground  Electric 
Railways.  This  is  smaller  than  that  at  the 
Charing  Cross  sub-station,  as  the  density  of  the 
traffic  is  much  less,  but  it  is  arranged  in  the 
same  general  manner,  and  may  be  compared 
with  the  Charing  Cross  board.  The  arrangement 
may  be  taken  as  typical  of  that  for  most  of  the 
other  sub-stations  which  feed  only  one  railwav. 
Internal  views  of  the  building  are  shown  in 
Figs.  56  and  57. 

All  the  electrical  work  connected  with  the 
erection  of  the  sub-stations  and  the  installation 
of  the  plant  therein  has  been  under  the  super- 
vision of  Mr.  S.  B.  Fortenbaugh,  for  the  Under- 
ground Electric  Railways  Company. 


PERMANENT  WAY  EQUIPMENT. 

The  great  work  represented  by  the  electrical 
equipment  of  the  permanent  way  and  the  laying 
and  connecting  of  the  low-tension  feeders  from 
the  sub-stations  to  the  conductor  rails  has  been 
carried  out  by  the  Underground  Electric  Rail- 
ways Company,  with  Mr.  W.  E.  Hanson  in 
charge.  The  job  was  commenced  in  July,  1902, 
and  was  practically  complete  at  the  end  of  the 
past  year.  The  earlier  part  of  the  work  consisted 
of  the  electrical  equipment  of  the  line  from  Mill 
Hill  Park  to  South  Harrow,  experimental  running 
on  which  with  power  from  a  small  temporary 
generating  station  began,  as  previously  men- 
tioned, in  June,  1903.  The  total  length  of  route 
which  has  been  electrically  equipped  is  41  miles, 
all  double  track,  with  sidings  and  cross-overs. 
Out  of  this,  the  District  Railway  itself  accounts 
for  29 J  miles,  while  of  the  remaining  ii|  miles, 
7  miles  represents  the  Richmond  and  Wimbledon 
routes  of  the  London  and  South  Western  Rail- 
way, and  4f  miles  the  Whitechapel  and  Bow 
Railway  and  the  electrified  portion  of  the 
London,  Tilbury,  and  Southend  Railway. 
Opportunity  was  taken  to  renew  the  track  rails 
and  sleepers,  where  necessary,  while  the  other 
work  was  going  on.  Though  the  ordinary  sleeper 
is  fairly  incombustible  when  buried  in  ballast, 
double  security  has  been  sought  by  providing 
that  all  the  new  sleepers  are  of  Jarrah  wood. 
On  the  central  parts  of  the  railway  work  could 
only  be  carried  on  between  the  hours  of  one  and 
five  in  the  morning,  and  on  most  of  the  other 
parts  of  the  line  very  little  could  be  done  in  the 
day  time.     It  was  altogether  a  nocturnal  job. 


Fig.  57-— Blowers  for  Transformers,  Putney  Bridge 
Sub-Station. 

and  presented  many  difficulties.  As  many  as 
1,000  men  were  sometimes  employed  upon  it. 
The  widening  of  the  District  line  where  the 
Great  Northern  and  Brompton  Railway  comes 
to  the  surface  at  Kensington  is  still  in  progress, 
and  upon  this  a  very  large  number  of  men  are 
employed. 

Conductor  Rails, — The    position  of   the   con- 
ductor rails,  relatively  to  the  track,  is  similar  to 
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that   on   the   Metropolitan   Railway,  this  being 
absolutely    necessary   owing   to   trains  of  both 
companies    running    round    the    Inner   Circle. 
Instead  of   the  track   rails   being   used    as  the 
return  for  the  current,  a  fourth  rail  is  provided, 
so  that  the  whole  working  current  is  insulated 
from    earth.      The    third 
rail  or  positive  conductor 
is    carried    outside    each 
track,   being  on   the   left- 
hand   side    looking    in 
the  direction  in  which   a 
train  proceeds,  while  the 
fourth     rail    or     negative 


conductors  are  necessary,  and  where  the  gaps 

occur   the   rails   end    in    tapering    nose-pieces, 

similar  to  those  used  on  other  electrified  steam 

railways  in  the  country.     The  slope  of  the  end 

of  the  upper  surface  of  the  rail  enables  the  shoe 

on  the  car  to  take  the  contact  without  shock. 

A  view  of  the  complicated  work  at 

iction  to  the  west  of  Earl's 

station  is  shown  in  Fig.  60. 

conductor  rails  are  mounted 

ilators  of  Messrs.  Doultons' 

the  appearance  of  which  is 


Fig.  62.— Conductor  Rail  Insulator, 
Low  Pattern. 


Fig.  59.— Section  of  Conductor  Rail. 


Fig.  61.- 


-Conductor  Rail 
High  Pattern. 


Insulator, 


conductor  is  placed  centrally  between  the  track 
rails.  A  cross  section  of  single  track  is  given  in 
Fig.  58,  showing  the  relative  position  and  eleva- 
tion of  the  rails,  while  Fig.  59  is  a  section  of 
the  conductor  rail  on  a  larger  scale.  It  will  be 
seen  that  it  is  a  substantial  T  section,  and  it 
weighs  TOO  lb.  per  yard.  The  feature  of  these 
power  rails  is  their  softness  and  high  conductivity. 
The  steel  of  which  they  are  made  contains 
only  'oj  per  cent,  of  carbon,  and  the  electrical 
resistance  was  specified  to  be  only  from  6J  to  7 
times  that  of  pure  copper.  The  resistance  of 
an  ordinary  steel  rail  is  about  12  times  that  of 
copper.  At  first  there  was  some  difficulty  in 
getting  rails  of  the  required  softness  and  com- 
position from  British  makers,  and  a  considerable 
quantity  was  obtained  from  Germany.  Later, 
however,  a  contract  was  entered  into  with  Messrs. 
Bolckow,  Vaughan,  and  Company,  under  which 
that  firm  have  supplied  about  two-thirds  of  the 
total  quantity  required.      The  electrical  resist- 


ShortBond  is  6  inf.  Lon^  Bond  fO"^  mckea  betM^een  TerminaL  Cent^ys 


Fig.  63.— Elevation  and  Plan  of  Rail  Bonds. 


Fig.  58.— Cross  Section  of  Single  Track.  Showing  Conductor  and  Tracl<  Rails. 


ance  of  the  rails  latterly  supplied  has  been 
under  6J  times  that  of  pure  copper.  For  double 
track  four  conductor  rails  are  of  course  required, 
so  that  the  quantity  works  out  at  314  tons  to  the 
mile,  making  12,874  tons  for  the  41  miles 
equipped.     At  junctions  numerous  breaks  in  the 


shown  in  Figs.  61  and  62.  The  higher  pattern 
is  for  the  positive  rail,  so  that  it  may  be  raised 
to  the  required  height.  The  low  pattern  is 
for  the  negative  rail.  The  insulator,  which  is 
bolted  down  to  the  sleeper,  consists  of  a  block  of 
cream-enamelled  vitrified  stoneware,  with  base 
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and  cap  of  malleable  cast-iron.  The  cap  is  made 
with  lugs  to  hold  the  base  of  the  conductor  rail. 
The  positive  conductor  rail  is  protected  at  the 
tunnel  stations  by  wooden  planking  on  edge,  and 
this  protection  is  also  provided  over  the  whole 
length  of  the  railway  which  is  not  in  tunnel. 
Doubtless  this  is  more  necessary  than  on  the 
electric  railways  in  the  north  of  England,  as  these 
in  their  interurban  portions  pass  through  rela- 
tively sparsely-populated  districts.  At  signal 
cabins  and  at  other  places  where  men  have  to 
cross  the  line  the  positive  conductor  is  protected 
by  two  planks,  one  on  each  side,  so  that  it  is 
hardly  possible,  except  by  set  purpose,  for  a 
person  to  make  contact  with  the  rail.     Where 


bonds,  two  long  and  two  short  ones,  for  each 
joint,  and  they  are  all  under  the  base  of  the  rail. 
They  are  flexible  stranded  copper  wire  bonds, 
and  the  two  sizes  are  9  in.  and  4J  in.  long 
respectively.  The  terminals  are  of  solid  copper, 
and  were  expanded  by  drift  pins  driven  in  after 
the  bonds  were  in  place.  The  rails  were  drilled 
for  the  bonds  before  being  laid  down,  but  just 
before  inserting  the  bonds  the  holes  were 
enlarged  tVin.  so  as  to  make  them  clean. 

Feeder  A  rrangements. — The  conductor  rails 
are  divided  into  insulated  sections,  the  length  of 
which  varies  according  to  the  amount  of  railway 
traffic  to  be  dealt  with,  the  sections  on  the  busy 
parts   of    the   line    being   comparatively   short. 


Fig.  60.— Junctions  and  Crossings  at  Eari's  Court,  Showing  Tracl<  and  Conductor  Raiis. 


the  single  board  is  used,  it  is  placed  on  the  inside 
of  the  conductor  rail,  so  as  to  prevent  any  tool 
falling  from  bridging  the  conductor  and  adjoining 
track  rail.  A  filling  block  is  placed  between  the 
conductor  and  the  plank,  and  a  bolt  through  the 
web  of  the  conductor,  the  block,  and  the  plank 
holds  all  securely  together.  The  bolt  hole  in  the 
conductor  is  provided  with  a  fibre  bushing  which 
insulates  the  bolt  from  the  conductor.  The 
upper  edge  of  the  board  is  2  in.  above  the 
level  of  the  head  of  the  conductor  rail,  and  the 
horizontal  space  between  the  centre  of  the  head 
and  the  plank  is  4  in. 

Bonding, — The  type  of  bonds  employed,  which 
were  made  by  the  American  Steel  and  Wire 
Company,  is  shown  in  Fig.  63.     There  are  four 


There  is  one  feeding  point  for  each  section. 
Opposite  every  sub-station  there  is  a  short 
section  about  350  ft.  long  called  a  train  section, 
being  a  little  longer  than  the  length  of  a  train, 
and  this  is  fed  independently  and  insulated  from 
the  rest  of  the  conductor  rails.  By  means  of 
this  arrangement,  if  anything  goes  wrong  with  a 
main  section  in  the  way  of  a  short-circuit,  when 
a  train  passes  over,  the  circuit-breaker  of  only 
one  main  section  is  blown  instead  of  the  circuit- 
breakers  of  two  main  sections. 

For  every  section,  long  and  short,  there  are 
four  low-tension  feeders  from  the  sub-station 
supplying  that  particular  part  of  the  line,  two 
positive  feeders  and  two  negative,  one  being 
connected  with  each  of  the  four  conductor  rails 


Digitized  by 


Google 


144 


THE  TRAMWAY  AND  RAILWAY  WORLD.         [February  9,  1905. 


of  the  double  track.  The  feeders  are  copper 
wire  cables,  rubber-insulated  and  lead-covered, 
and  are  carried  in  conduits  alongside  the  track 
to  the  feeder  terminals.  The  feeders  for  the 
train  sections  each  contain  61  wires  of  No.  12 
gauge,  and  are  J  in.  in  diameter,  while  the  cables 
for  the  main  sections  are  of  169/12's,  and  ijin. 
in  diameter  over  all.  The  terminal  at  the  feed- 
ing point  is  of  some  interest.  A  Jarrah  timber 
post  about  4  ft.  high  and  6  in.  square  is  sunk  for 
the  greater  part  of  its  length  in  the  ground. 
The  upper  end  is  a  blunt  cone,  and  a  circular 
passage  rather  wider  than  the  feeder  cable  is 
bored  from  the  top  down  the  interior  of  the  post 
for  about  two-thirds  of  its  length,  and  then  is 
brought  out  at  one  side.  The  cable  is  led  in  by 
the  side  opening,  and  up  the  interior  of  the  post 
to  the  top.  A  copper  cap,  with  an  internal 
socket  of  the  diameter  of  the  cable,  is  secured 
over  the  top  of  the  post,  and  the  end  of  the 
cable  is  sweated  into  the  socket.  A  T-shaped 
heavy  copper  bracket  is  screwed  at  its  shank 
end  to  the  top  of  the  cap  in  a  horizontal  position, 
and  on  the  underside  of  the  cross  of  the  T  are 
three  recesses  or  sockets.  Three  short  connect- 
ing copper  cables,  each  of  61/12's,  are  sweated 
into  these  sockets,  while  their  other  ends  are 
similarly  secured  in  sockets  in  the  side  of  a 
copper  bar  which  is  bolted  to  the  web  of  the 
conductor  rail.  The  rail  is  drilled  and  tapped 
with  four  threaded  holes  i  in.  in  diameter,  and 
the  bar,  which  is  i  ft.  long  and  i^in.  deep,  is 
firmly  connected  with  the  rail  by  gunmetal  bolts 
and  lock-nuts.  The  web  of  the  rail  is  cleaned 
before  the  bar  is  screwed  up.  This  arrange- 
ment, which  is  both  flexible  and  efficient,  was 
designed  by  the  engineers  of  the  Underground 
Railways  Company.  The  scheme  for  the  return 
feeders  connected  with  the  negative  conductor 
is  similar  to  that  just  described.  The  total 
length  of  low-tension  feeder  cables  required 
arinounts  to  over  22  miles,  and  they  were 
supplied  by  the  British  Insulated  and  Helsby 
Cables,'  W.  T.  Glover  and  Company,  and  the 
Electrical  Company.  The  above  length  includes 
the  short  pieces  of  cables  required  for  bridging 
gaps  in  the  conductor  rails  at  points  and 
crossings. 

AUTOMATIC  SIONALLIMG  SYSTEM. 

The  system  ot  automatic  and  semi-automatic 
signalling  which  has  been  installed  on  the  rail- 
way is  in  part  similar  to  electro  -  pneumatic 
signalling  systems  in  use  on  several  railways  in 
this  country  and  abroad,  and  the  automatic  part 
of  the  system  bears  some  resemblance  to  that 
used  on  the  New  York  Subway  and  the  Boston 
Elevated  Railway,  but  there  are  differences  in 
regard  to  many  matters,  and  the  system  as  in- 
stalled on  the  District  Railway  is  believed  to  be 
the  finest  and  most  complete  in  the  world.  The 
conditions  on  the  railway  are  so  different  from  any 
obtaining  elsewhere,  that  the  apparatus  had  prac- 
tically to  be  specially  designed  for  the  work. 


The  Mechanism. — All  automatic  and  semi- 
automatic signals  are  controlled  by  track 
circuits.  In  every  sub-station  on  the  railway 
are  to  be  found  a  small  motor-generator 
(driven  by  low-tension  alternating-current  from 
the  transformers)  for  furnishing  a  low-pressure 
continuous-current  for  the  track  circuit,  and  an 
electrically-driven  air  compressor  for  providing 
compressed  air  to  work  the  pneumatic  motors 
which  operate  the  signals  and  points.  The 
potential  of  the  low-pressure  current  is  60 
volts,  and  the  air  pressure  used  is  70  lb.  to  the 
square  inch. 

All  the  air  compressors  in  the  sub-stations 
pump  air  into  one  main,  which  runs  the  whole 
length  of  the  railway,  so  that  in  the  event  of  any 
compressor  being  shut  down  the  rest  are  avaif- 


Fig.  64.— Automatic  Signalling  Relay. 

able  for  the  work.  The  pneumatic  motors  are 
similar  to  those  used  in  the  Westinghouse 
electro-pneumatic  system  of  working  signals  and 
points  in  use  on  other  railways. 

The  track  rails  of  the  line  are  lightly  bonded. 
One  of  these  rails  is  electrically  continuous  over 
the  whole  extent  of  the  railway,  and  constitutes 
the  positive  conductor  from  the  motor-generators, 
while  the  other  rail  is  divided  into  insulated 
sections  by  means  of  special  rail  joints  insulated 
with  fibre.  Connected  electrically  between  the 
two  rails  are  electric  relays,  two  for  each  section, 
one  being  at  each  end  of  the  section.  One  of 
these  relays  is  shown  in  Fig.  64.  A  return 
electric  main  runs  the  whole  length  of  the  rail- 
way, and  the  sectioned  rail  is  connected  with  it 
through  resistances  at  that  end  of  eacti  section 
at  which  the  train  leaves. 
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It  should  be  noted  that  as  the  motor  generators 
in  the  sub-stations  have  a  low  internal  resistance, 
it  is  necessary  to  instal  the  resistances  before- 
mentioned  between  the  track  and  the  negative 
signal  main,  so  as  to  prevent  the  short-circuiting 
of  the  track  circuit  by  a  train  short-circuiting 
the  generator  at  the  sub-station.     In   fact,  the 


relays  are   thus  de-energised. 


circuit  through  the  signal  valve 


Ccn«r«rM> 

Fig.  65.  -Diagram  of  Automatic   Signal  Connections. 

short-circuiting  of  the  track  must  not  to  any 
great  extent  increase  the  current  in  that  particu- 
lar circuit  from  the  main,  as  it  is  necessary  that 
the  main  which  feeds  other  track  circuits  should 
remain  at  a  fairly  constant  potential.  This 
would  not  be  the  case  if  the  current  variation 
by  the  short-circuiting  of  individual  track  circuits 
was  great. 

A  diagram  of  the  connections  is  given  in 
Fig.  65.  The  track  coils  of  the  relays  are 
permanently  connected  across  the  rails.  Between 
the  pole  pieces  a  polarised  armature,  bearing  a 
winding  of  considerable  resistance,  is  suspended 
from  a  pivot.  This  armature  is  connected 
between  the  positive  rail  and  the  negative  main 
through  a  contact — operated  by  the  track  coil 
armature — which  is  closed  when  the  track  coils 
are  energised.  To  the  polarised  armature  is 
rigidly  connected  an  arm  which  actuates  a  con- 
tact, the  function  of  which  is  to  open  or  close 
the  local  circuit  controlling  the  signal  motors. 
It  will  thus  be  seen  that  when  there  is  no  train 
on  the  section  the  relay  track  coils  are  excited 
and  draw  up  their  armature,  which  closes  the 
circuit  through  the  polarised  armature.  The 
latter  is  then  attracted  to  one  of  the  poles  of  the 
relay,  and  so  closes  the  contact  in  the  local 
signal  circuit.  The  two  relays  in  each  section 
are  duplicates,  and  the  contacts  in  the  local  signal 
circuit  are  in  series.  Unless  both  these  contacts 
are  closed  no  current  can  flow  through  the  signal 
magnet,  and  the  signal  will  therefore  remain  at 
danger  by  gravity. 

When  a  section  is  unoccupied  by  a  train, 
current  passes  from  the  continuous  rail  by  way  of 
the  sleepers  and  ballast  and  through  the  relays, 
all  in  parallel,  to  the  sectioned  rail,  and  thence 
to  the  negative  main  through  the  resistance 
previously  mentioned.  This  resistance  is  ad- 
justed in  relation  to  the  combined  resistance  of 
the  relays  and  ballast  (in  multiple),  so  that  there 
is  a  potential  drop  between  the  rails  of  from  two 
to  five  volts,  the  remaining  drop  from  55  to  58 
volts  being  across  the  resistance  itself.  When 
a  train  comes  on  the  section,  the  two  rails  are 
short-circuited  through  the  car  wheels  and  axles, 
the   resistance  of  which  is   negligible,  and   the 


This  opens  the 
magnet  in  the 
motor,  which  is  thereby  de-energised,  resulting 
in  the  closing  of  the  connection  between  the 
motor  cylinder  and  the  air  main,  and  the  open- 
ing of  a  port  from  the  signal  cylinder  to  the 
atmosphere.  Thus  the  air  pressure  is  taken 
from  the  motor  piston  and  the  signal  goes  to 
danger  by  gravity. 

The  track  circuits  are  carried  through  the 
interlockings,  and  here  it  is  evident  that  many 
cases  arise  where  several  signals,  all  giving 
access  to  the  track-circuited  section,  are  con- 
trolled by  the  same.  The  actual  signal  that  is 
lowered  depends,  of  course,  on  the  position  of 
the  points. 

All  signals  outside  interlocking  limits  are 
entirely  automatic.  At  interlockings  the  signals 
are  semi-automatic,  that  is  to  say,  the  signalman 
cannot  pull  such  a  signal  off  to  clear  unless  the 
track-circuited  section  to  which  it  gives  access 
is  unoccupied  by  any  vehicle.  If  after  the  signal 
has  been  pulled  off  by  the  signalman  a  vehicle 
enters  the  section  from  either  end,  the  signal  is 
automatically  thrown  to  danger,  and  remains  in 
this  position,  even  after  the  section  is  unoccupied, 
until  the  signalman  replaces  his  signal  lever  to 
its  normal  position  and  again  pulls  it  over. 
The  signalman  can  place  a  signal  to  danger  at 
any  time  by  putting  his  signal  lever  back.  A 
semi-automatic  signal  may  thus  be  said  to  be 
*' slotted''  by  the  track  circuit. 

Both  signals  and  points  at  junctions  and  cross- 
over roads   are  worked    electro  -  pneumatically 


Fig.  66.— Interlocking  Signalling  Frame,  Mill  Hill  Park. 

from  a  locking  frame,  such  frames  being  of  the 
Westinghouse  Brake  Company's  standard  type 
as  installed  on  other  railways.  A  view  of  the 
frame  in  Mill  Hill  Park  signal  cabin  is  given  in 
Fig.  66. 

There  is  no  point  on  the  District  Railway 
where  a  train  is  not  automatically  protected,  as 
the  whole  of  the  company's  lines  is  track- 
circuited.  Every  train,  as  soon  as  it  gets  on  the 
main  line,  is  under  the  protection  of  the  track 
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circuit  through  interlockings  and  between  inter- 
lockings.  Moreover,  in  the  majority  of  cases  the 
yards  as  well  as  the  sidings  are  track-circuited. 
While  a  train  is  in  a  siding,  under  certain  con- 
ditions, the  train  holds  the  siding  or  shunting 
signal  at  danger.  Under  other  circumstances 
the  track  in  the  siding  controls  no  signal,  but  it 
gives  the  signalman  in  the  cabin  a  visual  indica- 
tion of  its  ^condition.  The  signalman,  looking 
at  his  indicators,  can  tell  the  position  of  the 
various  trains  in  the  sidings  throughout  his  yard. 
This  is  effected  by  means  of  a  new  feature  which 
has  never  before  been  used.  In  place  of  the 
ordinary  cabin  diagram  showing  the  lay-out  of 
the  yard  and  the  situation  of  points,  signals,  and 
so  forth,  an  illuminated  diagram  is  installed  in 
the  signal-box  on  which  the  position  of  every 
train  in  the  near  neighbourhood  is  shown. 
This  diagram  consists  of  the  ordinary  draw- 
ing of  the  lay-out  of  the  yard,  the  signal 
positions,  etc.,  but  in  addition  the  four-foot 
way  on  the  diagram  is  illuminated  from 
behind  by  electric  lamps.  These  lamps  are 
controlled  by  the  track-circuit  indicators  in  such 
a  way  that  when  a  train  enters  a  given  track 
circuit  the  lamps  behind  the  diagram  which 
illuminate  the  section  of  the  line  on  the  diagram 
corresponding  to  the  section  occupied  by  the 
train  are  extinguished,  thus  showing  that  the 
track  circuit  is  occupied  by  the  train  in  question. 
When  the  train  passes  into  the  next  track 
circuit  the  previous  track  circuit  is  reillumi- 
nated,  while  the  lamps  behind  the  representa- 
tion of  the  latter  one  go  out. 

Protection  from  Extraneous  Currents. — The 
track  system  of  signalling  (which  may  employ 
alternating  or,  as  in  the  present  case,  direct 
current)  has  worked  with  great  success  on  steam 
railways,  but  its  application  to  electrically- 
operated  lines  had,  originally,  an  extremely 
serious  drawback.  The  traction  ^current  extra- 
neous to  the  signal  system  would  illegitimately 
operate  the  track  relays  and  cause  false  indica- 
tions of  safety.  This  difficulty  was  overcome 
by  the  Union  Switch  and  Signal  Company  (who 
represent  Westinghouse  signalling  in  the  United 
States),  and  the  track-circuit  system  on  the 
Boston  Elevated  Railway  was  installed  by 
them.  This  was  the  first  application  of  the 
track  circuit  on  an  electric  railway,  and  was 
an  entire  success. 

The  Westinghouse  Brake  Company  of  London 
have  supplied  the  apparatus  for  the  District 
Railway,  and  this  apparatus,  which  is  an  advance 
on  anything  hitherto  used,  is  covered  by  a 
patent  of  Mr.  H.  G,  Brown's,  of  the  same 
company.  While  the  Brake  Company  supply 
the  apparatus  the  actual  work  of  installation  has 
been  carried  out  by  the  Underground  Electric 
Railways  Company,  with  Mr.  C.  E.  Strange  in 
charge  as  engineer  for  the  signalling  system. 

To  return  to  the  trouble  from  extraneous 
currents,  in  track-circuiting  the  operation  of  the 
signals    depends    upon     the    energisation    and 


de-energisation  of  the  track  relays.  It  is  plain  that 
these  relays  may  be,  so  to  speak,  illegitimately 
energised  by  outside  current — in  the  case  of  the 
District  Railway,  from  the  conductor  rails  which 
convey  the  power  for  propelling  the  trains.  If 
this  took  place,  the  signal  system  would  be 
worthless  on  account  of  the  unreliability  of  the 
signals  displayed.  The  relays  must  be  energised 
to  clear  the  signals  only  by  a  legitimate  signal 
current,  and  under  no  condition  by  extraneous 
current.  To  effect  this,  the  track  circuit  appara- 
tus on  the  District  Railway  is  selective,  operating 
to  clear  the  signal  only  when  energised  by  the 
legitimate  signal  current,  and  being  inoperative 
and  not  clearing  the  signal  when  influenced  by 
extraneous  current.  The  relays  are  polarised,  so 
that  they  answer  only  to  a  current  in  the  normal 
direction,  and  are  connected  to  the  track  rails 
and  to  each  other  in  such  a  manner  that 
they  can  simultaneously  receive  only  a  normal 
current  from  the  legitimate  source  of  signal 
current  supply.  Any  extraneous  current  in  the 
track  rails,  by  reason  of  the  interconnection 
arrangement,  energises  either  one  or  both  of  the 
relays  for  each  section  in  the  reverse  direction, 
and  then  only  when  the  current  has  a  higher 
potential  than  the  normal  signal  current.  In 
this  way  the  relays  provide  against  any  accidental 
contact  between  the  power  rails  and  the  track 
rails  which  would  cause  the  signals  to  be 
operated. 

Other  Safeguards. — A  few  other  points  in  the 
region  of  safeguards  may  be  noted.  If  a  track 
rail  gets  broken,  the  effect  is  to  throw  the  signal 
of  that  section  to  danger.  Then,  the  whole 
apparatus  has  been  designed  so  that  there  will 
be  no  interruption  should  the  line  be  flooded, 
as  sometimes  has  happened  in  the  tunnel  sec- 
tions. The  efficacy  of  this  arrangement  has 
already  been  demonstrated  on  the  Ealing  and 
South  Harrow  line,  which  besides  being  worked 


Fig.  67.     Automatic  Train  Stop. 

electrically,  has  also  been  using  the  signalling 
system  for  a  considerable  time.  On  this  branch, 
track  circuits  2,100  feet  long  have  operated 
when  the  running  rails  were  entirely  covered 
with  water,  the  surface  of  the  water  being  half 
an  inch  above  the  level  of  the  track  rails. 

The  other  main  precaution  is  the  "train-stop." 
Each  signal  is  provided  with  a  stop  situated 
alongside  the  track  (Fig.  67).  It  consists  of  a 
short  arm  which,  when  the  signal  is  at  danger,  is 
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raised  vertically  to  such  a  position  that  it  enj^^ages 
with  a  cock  on  the  passing  train,  opening  it, 
and  applying  the  brakes.  This,  of  course,  only 
happens  should  the  driver  of  the  train  over-run 
a  danger  signal.  The  pneumatic  motor  arrange- 
ment actuates  the  stop  in  the  same  way  as  it  does 
a  signal.  The  stop  is  held  by  the  compressed 
air  in  the  clear  position,  and  it  returns  to  the 
danger  position  when  the  air  pressure  is  relieved. 
When  the  signal  stands  at  clear,  the  stop  arm 
lies  horizontally,  allowing  trains  to  pass  without 
interference.  Each  track  circuit  overlaps  the 
signal  under  the  control  of  the  following  section 
by  a  distance  greater  than  that  required  to  bring 
the  train  to  a  dead  stop  if  it  received,  when 
passing  the  signal,  an  emergency  application  of 
the  brakes.  Therefore,  a  train  standing  at  the 
extreme  rear  end  of  a  block  section  always  has 
a  sufficient  distance  between  it  and  its  pro- 
tecting signal  to  ensure  a  following  train  being 
brought  to  a  dead  stop  before  collision,  even 
if  the  latter  should  attempt  to  run  by  the  signal 
at  full  speed. 

In  connection  with  the  signalling,  as  in  regard 
to  other  matters,  every  precaution  has  been  taken 
against  risk  from  fire,  especially  on  the  tunnel 
sections  of  the  railway.  On  these  sections  no 
wood  whatever  is  used  in  connection  with  the 
signals.  All  the  apparatus,  including  signals, 
relay  cases,  train  stops,  and  their  foundations 
are  of  iron.  Iron  and  earthenware  conduits  are 
employed  for  all  wires.  The  cases  enclosing  the 
relays  are  water-tight  and  secured  with  screws 
to  seal  the  gasket  joint  of  the  door  and  then 
padlocked.  The  electro-magnets  of  the  relays 
are  protected  by  fuses.  The  red  and  green 
glasses  of  the  signals  in  the  tunnels  are  mounted 
on  a  quadrant  which  is  swung  up  or  down, 
the  signal  being  close  to  the  ground.  On  the 
open  sections  of  the  railway  the  ordinary  sema- 
phore arm  arrangement  is  used.  The  great 
length,  weight  and  complication  of  the  iron  rods 
and  wires  along  the  tracks,  inseparable  from 
mechanical  signalling,  are  of  course,  abolished. 
As  to  economy,  the  total  energy  used  in  this  track 
signalling  averages  less  than  half  a  kilowatt  per 
mile  of  double  track. 

Train  Destination  Description. — There  remains 
one  important  improvement  which  has  never 
before  been  employed  on  any  railway,  and  which 
is  now  being  installed  on  the  District  lines. 
With  a  close  headway  it  is  very  important  that 
trains  should  not  be  held  by  interlocking  and  by 
junction  points  waiting  for  the  routes  to  be  set 
up.  A  train  reaching  a  point  must  continue 
through  the  interlocking  without  delay,  other- 
wise the  intended  close  headway  would  become 
impossible.  It  is  also  necessary  that  the 
passengers  waiting  on  the  station  platforms 
should  be  notified  of  the  destination  of  trains 
approaching  the  stations  so  that  they  may 
prepare  to  get  into  the  trains  with  as  little  delay 
as  possible.  Indeed,  one  of  the  great  points  in 
connection  with  a  frequent  service  of  trains  is  a 


quick  and  intelligent  loading  and  unloading  of 
passengers.  To  effect  these  ends,  a  patented 
system  of  magazine  train  describers  is  now 
being  installed.  These  consist  of  apparatus 
which  is  operated  from  signal  cabin  to  signal 
cabin.  For  instance,  cabin  A  sends  a  describing 
electric  impulse  to  cabin  B  giving  the  destina- 
tion of  the  train  which  is  passing  cabin 
A.  The  apparatus  is  of  a  magazine  type,  so 
that  cabin  A  can  describe  to  cabin  B  any 
number  of  trains  according  to  the  capacity  of 
the  railway  between  A  and  B,  before  the  first  of 
these  trains  arrives  at  B.  These  descriptions  are 
received  and  stored  automatically  at  cabin  B, 
and  can  be  produced  at  the  signalman's  will  in 
the  exact  sequence  in  which  they  were  received. 
Thus  the  signalman  always  knows  the  destina- 
tion of  trains  approaching  his  cabin,  and  he  is 
accordingly  enabled  to  adjust  his  points  and 
clear  his  signals  for  the  train  to  pass  through  his 
interlocking  without  delay.  The  descriptions 
sent  from  cabin  A  are  also  received  by  the 
intermediate  stations  between  A  and  B,  and 
they  automatically  show  on  the  station  platforms 
by  means  of  an  illuminated  sign  the  destinations 
of  the  three  trains  which  will  next  arrive  at  the 
station  in  the  sequence  in  which  they  will  arrive. 
Each  train  cancels  its  own  illuminated  destina- 
tion on  leaving  the  platform,  number  two  on  the 
indicator  becomes  number  one,  number  three 
becomes  tw^o,  and  a  new  train  destination  shows 
up  as  number  three.  This  apparatus,  like  the  rest 
of  the  installation,  is  supplied  by  the  Westinghouse 
Brake  Company  and  erected  by  the  Underground 
Electric  Railways  Company  under  the  super- 
vision of  Mr.  Strange.  As  will  be  plain,  the 
whole  scheme  is  of  the  most  elaborate  descrip- 
tion, and  it  promises  well  both  for  the  expeditious 
and  safe  working  of  the  proposed  frequent  train 
service  and  for  the  convenience  of  the  public. 

PA8SKNQER    STATIONa 

A  great  deal  of  valuable  improvement  work 
has  been  carried  out  on  the  passenger  stations, 
especially  those  in  the  tunnel  sections  of  the 
railway,  and  it  is  not  yet  complete.  In  order  to 
abolish  all  risk  of  fire  in  the  stations,  the  wooden 
platforms  have  been  swept  away  and  concrete 
substituted.  This  work  was  carried  out  along 
with  the  laying  of  the  ducts  under  the  platforms 
for  carrying  the  various  electric  cables.  Man- 
holes have  been  provided  in  the  platforms  for 
access  to  the  cables.  Even  the  concreting  of 
the  platforms  was  a  troublesome  job,  as  unless 
each  portion  which  was  being  done  was  kept 
carefully  fenced  till  the  concrete  was  set,  some 
perverse  passenger  would  be  sure  to  get  his  feet 
into  it.  Of  course,  much  of  the  work  was  done 
in  the  early  hours  of  the  morning,  but  it  was 
practicable  to  carry  on  some  of  it  at  other  times. 
The  copings  used  for  the  edge  of  the  platforms 
are  of  a  novel  description,  being  of  hard,  vitrified 
earthenware  of  Doulton  make,  grooved  to  prevent 
slipping,  and  of  a  light  colour,  so  as  to  make 
the   edge    of  the    platform    more    conspicuous. 
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Fireproof  stairs  to  the  stations  are  also  being  pro- 
vided, and  electric  light  is  being  substituted  for 
gas.  As  soon  as  the  last  of  the  steam  locomotives 
has  disappeared  from  the  tunnels,  steps  will  be 
taken  to  clean  and  brighten  the  interior  of  the 
stations,  so  that  they  will  be  much  more  attrac- 
tive than  they  have  been  in  the  past.  In  some 
cases  the  platforms  were  scarcely  long  enough 
for  the  new  electric  trains,  and  they  have  in 
consequence  been  lengthened  by  several  feet. 

MILL  HILL  PARK   REPAIR   SHOPS. 

These  great  repair  shops,  close  to  Mill  Hill 
Park  station,  are  probably  the  finest  of  the  kind 
in  the  country.  They  have  been  described  as 
car  sheds,  but  their  purpose  is  not  so  much  for 
storing  cars  at  night — cars  ready  for  service  will 
more  frequently  stand  in  sidings  when  not  in 
use,  as  is  the  usual  custom  with  steam  railways — 
as  for  repairing,  painting,  and  so  forth.  There 
was  a  large  piece  of  unoccupied  land  close  to 
the  railway  at  Mill  Hill  Park  which  was  acquired 
for  the  shops.  It  is  at  a  somewhat  higher  level 
than  the  railway,  and  it  is  now  approached  by 


two  steam  derrick  cranes,  which  travelled  on 
bogeys  the  whole  length  of  the  building  as  the 
work  proceeded.  The  order  for  the  steelwork 
was  placed  in  the  end  of  October,  1903,  and  the 
erection  of  it  was  completed  in  July,  1904. 

The  roof-glazing  was  carried  out  by  Messrs. 
Mellowes  and  Company,  and  the  lantern  is 
particularly  light-looking  as  the  sheets  of  glass 
are  each  over  10  ft.  long.  The  ends  of  the 
building  are  closed  by  Kinnear  rolling  shutters, 
made  by  Messrs.  A.  L.  Gibson  and  Company. 
A  view  of  the  south  end  is  given  in  Fig.  69. 

The  premises  are  800  ft.  long  by  216  ft.  wide, 
giving  an  area  of  over  170,000  sq.  ft.,  and  they 
are  divided  into  three  main  sections,  the  wood- 
working shop,  the  cleaning  and  main  repair 
shop,  and  the  painting  shop.  There  are  in  all 
eleven  tracks  through  the  sheds,  giving  a  total 
covered  track  length  of  over  a  mile  and  a  half. 
This  can  accommodate  25  trains  of  7  cars  each. 
The  whole  appearance  is  clean,  bright,  and  airy. 
A  typical  internal  view  is  that  given  of  the  wood- 
working shop  in  Fig.  70,  which,  however,  was 
taken  before  most  of  the  machine  tools  had  been 


Fig.  68.— Plan  of  Mill  Hill  Park  Car  Sheds  Site. 


gradients  from  each  end.  The  tracks  on  these 
gradients  depart  from  the  usual  British  practice, 
as  flat-bottomed  rails  (weighing  60  lb.  per  yard) 
are  employed,  and  these  are  spiked  to  the 
sleepers,  no  chairs  being  used.  The  conductor 
rails  only  weigh  45  lb.  per  yard,  and  are  mounted 
on  low  flat  insulators.  Of  course  the  current  to 
be  carried  by  these  rails  is  comjiaratively  small. 
As  will  be  seen  from  the  plan.  Fig.  68,  cars  can 
be  brought  in  by  one  end  of  the  sheds  and 
passed  back  to  the  railway  from  the  other  end. 
There  is  abundant  sj)ace  for  sidings  outside  the 
shops.  As  to  the  building,  the  brickwork  was 
erected  by  Messrs.  Ford  and  Walton,  Kilburn, 
while  the  steel  roof  was  manufactured  and 
erected  by  Messrs.  Mayoh  and  Haley.  There 
are  over  1,000  tons  of  steel  in  the  roof  principals 
and  stanchions,  exclusive  of  a  large  quantity  of 
miscellaneous  work.  The  roof  consists  of  49 
framed  steel  principals  in  each  bay,  with  steel 
joist  purlins  supported  on  latticed  stanchions, 
and  covered  with  galvanised  corrugated  sheeting 
and  glass.     The  roof  was  erected  by  means  of 


installed.  For  the  purpose  of  moving  the  cars 
about  the  sheds,  overhead  conductors  take  the 
place  of  the  conductor  rail.  They  are  bulb-tees 
in  section,  and  are  supported  in  pairs  a  little 
distance  apart  (like  a  very  narrow  gauge  railway) 
from  bars  of  Karri  wood,  which  in  their  turn  are 
hung  from  the  roof  girders.  On  this  miniature 
railway  a  small  four-wheeled  trolley  runs,  and 
from  it  two  flexible  cables  are  connected  to  the 
collector  shoes  of  the  car  which  is  to  be  moved. 
The  premises  are  heated  by  radiators,  the  steam 
for  the  purpose  being  raised  by  a  Babcock  and 
Wilcox  boiler  erected  in  a  small  building  out- 
side. In  the  painting  shop  the  radiators  are  ver\* 
numerous,  so  that  the  drying  of  newly-painted 
cars  may  be  expedited. 

In  the  wood- working  shop  (70  ft.  wide  by  27  ft. 
6  in.  high  to  the  wall-plate),  which  is  on  the  east 
side  of  the  building,  there  are  two  tracks  and 
pits  with  concrete  floors.  The  various  machine 
tools  are  driven  electrically,  as  are  also  the  over- 
head travelling  cranes.  The  conductors  for  these 
are  ranged  along  the  side  walls  under  the  crane 
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rails.  The  workmen's  benches  are  of  Karri  wood, 
which  is  practically  incombustible,  and  are  very 
massive.  At  the  north  end  of  this  shop  stores 
for  materials  are  partitioned  off  from  the  rest  of 
the  interior.  Adjoining  are  offices,  including  a 
spacious  and  well-lighted  draughtsmen's  room. 


Fig.  70.— Interior  of  One  Bay  of  Mill  HIM  Park  Car  Sheds. 

In  the  main  shed  in  the  centre  length  of  the 
building,  which  is  70  ft.  wide  and  18  ft.  high  to 
the  wall-plate,  there  are  five  tracks,  with  pits  4  ft. 
deep.  The  Hoor  of  the  shed  and  the  pits  are  of 
concrete.  In  fact,  there  is  practically  nothing  of 
a  combustible  nature  in  the  whole  structure. 
Two  entire  trains  can  be  accommodated  on 
each    track.      Two   overhead    travelling   cranes 


There  are  here  four  tracks.  The  oil  and  paint 
stores  form  a  separate  building  standing  by 
itself  in  the  yard  outside,  so  that  there  may  be 
no  risk  of  lire  in  the  main  building. 

Training  of  Drivers. — In  another  building  ad- 
joining the  car  shops  a  full-sized  car  has  been 
fitted  up  for  the  purpose  of  training  the  men  who 
have  hitherto  been  engine-drivers  and  stokers  to 
their  new^  duties  as  drivers  of  the  electric  trains. 
Some  of  the  men  have  had  experience  of  such 
work  on  the  South  Harrow  line,  but  this  training 
car  is  required  for  the  bulk  of  the  men.  The 
body  of  the  car  has,  of  course,  not  been  com- 
pleted, but  the  underframe,  trucks,  wheels, 
motors,  and  all  electrical  apparatus  and  connec- 
tions and  brake  mechanism  have  been  fitted. 
The  wheels  are  jacked  up  so  that  they  may 
revolve  although  the  car  remains  stationary, 
suitable  braking  arrangements  being  provided 
to  give  the  necessary  check  to  the  unloaded 
rotation  of  the  wheels. 

THE  NEW  ROLLING  STOCK. 

The  time-honoured  and  time-worn  carriages 
of  the  District  Railway  are  now  about  to  disap- 
pear along  with  the  steam  locomotives  which 
rendered  the  air  in  the  tunnels  so  disagreeable. 
In  their  place  come  the  handsome  new  electric 
trains.  The  first  of  these  new  trains  will  probably 
be  running  very  shortly  after  this  article  appears 
in  type,  and  gradually  additional  electric  trains 
will  be  introduced,  displacing  the  steam  trains, 
till  the  whole  of  the  latter  have  disappeared. 


Fig.  69.— End  View  of  IVIill  Hill  Park  Car  Sheds. 


can  lift  a  car  and  shift  it  about  as  required. 
Motor  repairing  and  the  wiring  of  the  motors 
under  the  cars  are  carried  on  here,  and  an 
elaborate  equipment  of  tools  has  been  provided. 
On  the  west  side  is  the  painting  shop,  which  is 
of  the  same  breadth  and  height  as  the  repairing 
shop,    but    has   not    been    provided    with    pits. 


design 


may  be  gathered 


The  general 
new  cars 

on  page  97  and  from 
train  consists  of  seven 
motor  cars   and  four 


and  appearance    of   the 
from  the  illustration 
Figs.  71    to  73.      Each 
cars,  three  of  which  are 
are  trailers.     There  is  a 


motor  car  at  each  end  and  one  in  the  centre  of 
the  train.     Each  motor  car  carries  two  200  h.p. 
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motors  on  one  of  its  bogie  trucks,  so  that  there 
are  six  motors  per  train,  giving  an  aggregate  of 
1,200  H. p.  All  the  cars  are  of  the  same  over-all 
dimensions,  namely,  49  ft.  6iin.  long  over  the 
buffers,  12  ft.  3iin.  high  from  the  rail  level,  and 
8  ft.  lojin.  wide  over  the  outside  eaves  mould- 
ings. Detail  dimensions  may  be  gathered  from 
the  drawings  here  reproduced.  The  total  num- 
ber of  cars  which  have  up  till  now  been  ordered 
is  420,  making  60  trains  of  seven  cars  each. 
Some  of  the  cars  have  been  built  by  the  Brush 
Electrical  Engineering  Company,  some  by  the 
Metropolitan  Amalgamated  Railway  Carriage 
and  Wagon  Company,  and  the  rest  by  Conti- 
nental builders.  AH,  however,  are  to  the  same 
designs  and  specifications,  prepared  by  the  engi- 
neers of  the  Underground  Railways  Company. 

The  car  bodies  have  several  new  features,  all 
of  which  make  for  the  further  security  of  passen- 
gers. The  end  partitions  are  formed  of  mild 
steel  plates  sandwiched  between  mahogany 
frames.     These  plates  are  securely  fastened  to 


cars  right  u\\  to  the  roof-level  are  sheeted  over 
with  aluminium,  and  then  finished  with  paint  of 
a  royal  scarlet  colour. 

The  arrangement  prevalent  on  many  electric 
railways  by  which  passengers  enter  the  cars  by 
end  platforms  has  not  been  adopted.  The  cars 
are  close-coupled,  and  the  small  space  between 
their  ends  is  closed  by  a  pantograph  grating. 
Each  car  has  three  doors  on  each  side — a  door 
at  either  end  and  one  in  the  centre.  These 
doors  slide  on  ball-bearing  rollers,  and  are 
worked  by  compressed  air,  under  the  control  of 
the  guard  of  each  car.  There  is  a  small  three- 
way  valve  on  the  platform  of  each  car,  commu- 
nicating with  the  compressed  air  supply  for  the 
brakes,  and  by  moving  a  short  lever  the  doors  of 
the  car  on  the  side  next  the  station  platform  are 
simultaneously  either  opened  or  closed.  When 
the  train  is  returning,  the  doors  on  the  other 
side  of  the  car  are  actuated,  the  power  being 
applicable  either  to  the  one  side  or  the  other,  as 
required.     The   doors   are    moved    by   pistons 


.^.j.v.. 


Fig.  71.— Elevations  and  Plan  of  End  Motor  Car. 


the  floor  frame,  side  frame,  and  roof  by  means 
of  angle  steel  bars,  which  are  riveted  to  steel 
plates  and  bolted  to  the  other  parts  of  the  frame. 
This  materially  strengthens  the  car  ends,  pre- 
venting telescoping  in  case  of  accident.  A 
further  prevention  against  the  possibility  of  the 
cars  telescoping  is  provided  for  by  the  arrange- 
ment of  deeply  cut  corrugations  across  the  face 
of  the  cast  steel  buffer  blocks,  which  are  placed 
centrally  at  the  ends  of  the  platforms.  The 
drawbars  are  of  the  automatic  vertical-plane, 
radial-coupler  type.  The  underframes  are  com- 
posed of  mild  steel  sections,  with  wood  filling 
for  carrying  the  floors  of  the  car.  The  whole 
of  the  timber  used  in  the  construction  of  the 
cars,  including  internal  fittings,  mouldings,  etc., 
has  been  rendered  non-inflammable  on  the  sys- 
tem of  the  Fire  Resisting  Corporation  of 
Fulham.  The  Brush  Company  have  laid  down 
a  plant  at  their  Loughborough  works  for  treating 
wood  in  this  way.     Externally  the  sides  of  the 


working  in  small  pneumatic  cylinders.  This 
arrangement  has  been  designed  by  the  Under- 
ground Railways  Company's  engineers,  and  has 
not  been  used  anywhere  before.  The  windows 
of  the  cars  are  of  heavy  plate  glass  with  brilliant 
cut  decorations. 

The  motor  cars  at  the  ends  of  the  train  have 
drivers'  compartments,  where  the  controlling 
and  braking  gear  is  concentrated,  and  a  certain 
proportion  of  them  have  luggage  compartments. 
The  motor  car  in  the  centre  of  the  train  is 
generally  like  a  trailer  car,  but  there  is  a  hinged 
door  on  the  platform  which  is  kept  open,  and 
covers  up  behind  it  a  master  controller  and 
brake  apparatus.  If  the  train  is  divided,  so  as 
to  run  shorter  trains  at  any  time,  this  centre 
motor  car  becomes  an  end  car.  The  door 
referred  to  is  then  closed,  and  leaves  half  the 
platform  as  a  driver's  compartment,  from  which 
the  motorman  works  the  train. 

Most  of  the  seats  are  arranged  longitudinally, 
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with  a  proportion  of  cross  seats.  Drop  seats  are 
fixed  at  the  central  doors,  so  that  they  can  be 
used  on  the  side  farthest  from  the  station  plat- 
forms, and  dropped  out  of  the  way  on  the  other 
side.  Each  trailer  car  and  the  middle  motor  car 
seats  52  passengers,  and  each  end  motor  car  48 
passengers,  giving  a  total  seating  capacity  per 


end.  The  bells  are  not  electric,  but  mechanical 
push  bells,  the  connection  being  a  solid  wire 
cord  inside  a  flexible  tube.  The  wire  is 
pushed  and  pulled,  ringing  the  bell  either 
way. 

Each  car  is  brilliantly  lighted  by  from  30  to 
35  electric  glow  lamps  of  16  candle-power  each. 


Fig.  72.     End  Motor  Car. 

train  of  356.       The  space  between  the  fronts  of  These  are  arranged  in  two  rows  along  each  side 

the  longitudinal  seats  is  3  ft.  10  in.,  so  that  during  of  the  clerestory  and  in  groups  in  the  roof.     As 

times  of  heavy  traffic  there  is  space  for  a  large  so  much  of  the  railway  is  in  tunnel,  great  atten- 

number  of  passengers  to  stand.       In  most  cases  tion  has  been  given  to  the  lighting  of  the  cars, 

the  seats  are   upholstered   in   rattan  which  has  so  that  reading  can  be  carried  on  by  passengers 

been    rendered    non-inflammable.        The    seat  with  perfect  ease.     The  current  for  lighting  is 


frames  and  backs  are 
of  steel.  A  certain 
number  of  the  cars 
are  provided  with 
crimson  plush  seats, 
and  this  plush  has 
also  been  rendered 
non-inflammable. 

The  interior  finish 
is  in  mahogany  flatted 
to  a  dull  polish.  All 
mouldings  and  car- 
vings have  been  de- 
signed with  a  view  to 
prevent  the  lodgment 
of  dirt,  and  to  be  easily 
and  quickly  cleaned. 
The  ceilings  are  of 
asbestos  millboard, 
painted  white,  and 
beautifully  decorated 
in  gold.  All  the  inside  metallic  fittings  are  of 
bronze.  The  cars  will  be  heated  in  winter  by 
(iold  electric  car  heaters,  supplied  by  W.  S. 
Laycock,  Limited,  Sheffield.  The  ventilators  in 
each  side  of  the  clerestory  are  worked  simulta- 
neously by  a  lever  fixed  inside  the  car  near  the 


Fig.  73.     Interior  of  Car. 


taken  from  the  mam 
supply  coming  in  by 
the  collector  shoes  on 
the  motor  cars  from 
the  conductor  rails, 
and  is  led  along  the 
train  to  all  cars  by  a 
lighting  main  or  bus. 
The  lamps  are  wired 
in  groups  of  five  in 
series,  so  that  each 
has  the  normal  volt- 
age of  no. 

Views  of  the  motor 
and  trailer  trucks  are 
given  in  Figs.  74  and 
75,  while  Figs.  76  and 
'J']  are  detail  drawings 
of  a  motor  truck 
showing  the  construc- 
tion of  the  different 
parts!  The  motor  truck  has  cast-steel  side 
frames  and  is  provided  with  an  equalising  system 
of  springs  on  each  side  of  the  axle  boxes.  The 
swing  bogie  bolsters  are  carried  on  elliptic 
springs.  The  trucks  for  the  cars  built  in  this 
country  were    supplied  by   the  builders  of  the 
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cars,  while  the  trucks  for  the  Continental  cars 
were  supplied  also  from  abroad. 

Motors  and  Control. — The  main  electrical 
equipment  of  the  cars,  which  is  supplied  by  the 
British  Thomson-Houston  Company,  consists  of 
that  firm's  200  h.p.  G.  E.  69  motors  and  the 
Sprague-Thomson-Houston  multiple-unit  train 
control.  In  an  early  part  of  this  article  reference 
was  made  to  the  running  of  experimental  electric 
trains  on  the  South  Harrow  line,  and  it  is  here 
of  interest  to  note  that  the  contracts  for  motors 
and  control  equipments  for  the  whole  of  the  new 
District  Railway  rolling  stock  were  awarded  to 
the  British  Thomson-Houston  Company  after 
exhaustive  tests,  extending  over  a  period  of  eight 
months.  The  tests  were  carried  out  on  the 
South  Harrow  line  under  the  supervision  of  the 
engineers  of  the  Underground  Electric  Rail- 
ways Company. 

The  motors,  an  external  view  of  which  is 
given  in  Fig.  78,  are  arranged  for  mounting 
on  an  axle  with  a  length  of  50  in.  between  the 
finished  wheel  hubs,  with  a  nose  suspension 
designed  to  rest  on  a  bracket  riveted  to  the 
truck  transom.  The  motor  frame  is  of  the  box 
frame  type,  with  the  frame  heads  carrying  the 
armature  shaft  bearings,  and  it  is  provided  with 
safety  lugs  to  prevent  the  motor  from  falling 
owing  to  the  breaking  of  the  nose.  A  forged 
strip  is  bolted  over  the  top  of  the  nose  to  pre- 
vent the  motor  from  rising.  The  motor  is 
mounted  on,  or  removed  from,  the  truck  from 
above  when  the  truck  is  out  from  under  the  car, 
no  pit  being  required.  The  gear  is  divided  into 
two  halves,  with  a  7  in.  bore  arranged  to  go 
directly  on  the  axle.  The  general  features  of  the 
internal  construction  of  the  motors  do  not  differ 
from  their  makers*  standard  practice,  and  they 
were  described  in  our  issue  of  April  14,  1904. 
The  weight  of  one  motor  complete,  together 
with  gearing  and  gear-case,  is  about  6,100  lb. 

In  many  respects  the  Sprague-Thomson- 
Houston  control  employed  is  similar  to  that 
described  in  our  pages  in  January  last  year  in 
connection  with  the  electrification  of  the  New- 
castle lines  of  the  North  Eastern  Railway,  but 
it  embodies  some  new  features.  The  system  of 
control  consists  essentially  of  two  parts :  First, 
a  series-parallel  motor  controller  consisting  of  a 
number  of  electrically  operated  switches  called 
**  contactors,**  and  an  electrically  operated 
reversing  switch,  called  the  reverser.  The 
contactors  make  the  different  electrical  com- 
binations of  the  motor  and  regulate  the  starting 
resistance  in  circuit  with  them.  Second,  a 
master  controller,  situated  in  the  driver's  cab  of 
each  motor  car,  which  operates  the  motor 
controlling  contactors,  and  reverser.  A  cable 
connected  to  each  master  controller  and  to  the 
contactors,  runs  the  entire  length  of  the  trains, 
with  suitable  couplers  for  making  the  necessary 
connections  between  the  cars.  From  the  position 
of  the  controller  handle  the  operator  is  made 
aware    of    the     exact     resistance     and    motor 


combinations  on  all  the  motor  cars.  The  master 
controller  is  operated  by  hand,  and  is  non- 
automatic.  The  motorman,  therefore,  has  the 
train  under  his  immediate  control  and,  in  case 
of  emergency,  can  utilise  the  full  power  of  the 
motors  in  either  direction.  The  handle  of  the 
controller  is  provided  with  a  device  which  ensures 
the  opening  of  the  control  circuit  and  the 
shutting  off  of  all  power  from  the  train  should 
the  operator  release  his  hold  of  the  handle. 
Releasing  the  handle  will  also  open  an  air  valve 
in  the  controller,  and  the  air  brakes  will  be 
applied  on  all  the  cars  of  the  train.  After 
applying  the  brakes  by  means  of  this  device  they 
may  be  released  by  simply  depressing  the  knob 
at  the  off  position  of  the  handle,  and  if  it  is 
desired  to  render  this  air  brake  device  inoperative, 
it  is  only  necessary  to  move  the  reversing  handle 
to  the  mid  position.  For  reversing  the  motors 
the  controller  is  provided  with  a  separate  revers- 
ing handle,  and  a  mechanical  interlocking  device 
prevents  this  handle  from  being  thrown,  unless 
the  main  handle  is  in  the  off  position. 

The  operating  circuit  is  so  arranged  that 
unless  the  reverser  is  thrown  for  the  direction  of 
car  movement  indicated  by  the  master  controller 
reverse  handle,  the  contactors  and  motors  on 
that  particular  car  are  inoperative. 

All  current  for  the  operation  of  the  contactors 
on  each  of  the  different  cars  throughout  the 
train  passes  through  the  single  master  controller 
under  the  immediate  control  of  the  motorman. 
This  current  may  be  taken  directly  from  the 
collector  shoes  of  the  leading  car  or  from  the 
shoes  on  the  following  motor  car  by  means  of 
the  bus-line,  but  it  is  controlled  by  the  single 
master  controller  in  use.  In  the  event  of  the 
train  being  divided  in  two  the  control  current  is 
automatically  and  instantly  cut  off  from  the 
detached  rear  portion  without  affecting  the 
ability  of  the  motorman  to  control  the  front 
part  of  the  train. 

There  are  four  rheostatic  points  and  one 
running  point  in  series,  and  three  rheostatic 
points  and  one  running  point  in  parallel,  and 
the  relative  resistance  for  each  step  is  such  as  to 
ensure  even  acceleration  of  the  train.  Smooth 
transition  from  series  to  parallel  combination  is 
ensured  by  making  the  necessary  circuit  changes 
without  short-circuiting  or  open-circuiting  either 
motor.  The  series-parallel  arrangement  of  rheo- 
stats is  used,  which  results  in  the  best  possible 
proportioning  of  resistance  sections,  and  at  the 
same  time  gives  a  uniform  distribution  of  current 
per  contactor. 

It  is  interesting  to  note  that  these  trains  are 
the  first  in  England  to  use  the  ** bridge**  method 
of  changing  from  series  to  parallel  combination 
of  motors.  By  this  method  the  change  is  effected 
without  interrupting  the  current  in  either  motor, 
which  is  maintained  at  practically  a  constant 
value  throughout  the  whole  range  of  rheostatic 
acceleration.  The  unpleasant  sag  in  speed, 
which  is  noticeable  when  the  motor  current  is 
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interrupted   while  the  motors  are  passing  from 
series  to  parallel  relation  is  thus  eliminated. 

Another  of  the  more  modern  improvements 
with  whieh  these  equipments  are  provided  is  the 
electrically  operated  carbon-break  circuit  breaker 
for  the  protection  of  the  motor  circuit  on  each 
motor  car.  Each  circuit  breaker  is  provided 
with  a  setting  coil  by  which   the  circuit-breaker 


of  the  master  controller,  by  merely  closing  the 
tripping  switch  in  the  cab,  thus  energising  the 
shunt  trip  coil  of  each  circuit-breaker.  More- 
over, any  circuit-breaker  may  be  opened  auto- 
matically through  an  overload  in  the  motor 
circuit  without  affecting  the  remaining  circuit- 
breakers  in  the  train,  simply  cutting  out  of  service 
the  motors  on  that  particular  car. 


Fig   74.— Motor  Truck. 


is  closed,  and  a  shunt  and  an  overload  tripping 
coil.  Once  closed  by  the  setting  coil,  the  circuit- 
breaker  is  held  in  the  closed  position  by  a 
mechanical  locking  device.  Either  one  of  the 
tripping  coils  will  open  the  circuit-breaker  by 
releasing  the  locking  arrangement.  The  circuit- 
breaker  is  built  in  the  form  of  a  contactor,  and 


The  control  cable  consists  of  ten  differently 
coloured,  separately  insulated  conductors  for 
convenience  in  installation,  and  is  used  for  the 
several  multiple  circuits  between  couplers,  con- 
nection boards,  master  controller,  and  cut-out 
switch.  The  copper  strands  of  the  heavy  car 
wiring  cables  are  first  wrapped  with  paper  tape. 


Fig.  75.— Trailer  Truck. 


is  enclosed  in  a  separate  sheet-iron  asbestos- 
lined  cover.  All  the  circuit-breakers  throughout 
the  train  are  closed  by  the  setting  coils,  which 
are  energised  from  one  of  the  control-wires  at 
the  off  position  of  the  master  controller,  this  wire 
being  energised  by  the  circuit-breaker  setting 
switch  in  the  driving  cab.  All  circuit-breakers 
may  be  instantly  tripped,  whatever  the   position 


They  are  then  insulated  with  rubber,  taped  and 
served  with  one  cotton  and  one  asbestos  braid. 
A  slate-coloured  lead  paint,  containing  very 
little  oil,  which  is  practically  non-infiammable,  is 
used  for  finishing. 

The  controlling  apparatus,  air  compressors, 
and  governors  are  supported  beneath  the  car, 
between  the  trucks.     The  controlling  apparatus 


16 
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Fig.  76.  -Elevation  and  Plan  of  Motor  Truck. 


List   of    Motor   Truck    Details. 


-       -    -  -    — 

— 

— 

Material. 

Index. 

Description. 

MiUl  steel 

I 

Axle. 

Cast      

2 

Wheel. 

Miid      ;.'   '.'.'. 

i 
4 

Axle  kev. 

Cast       

«) 

Side  frame. 

MiM      

6 

T.  end  frame  (back). 

J 

„          .,      <front). 

•  f 

S 

Gusset  plate  for  5.  6,  7. 

1,         ft    ■•• 

«> 

Swing  bolster  housinji  plates. 

10 

Swing  bolster. 

Cast       ., 

>         II 

side  bearing. 

Mild      

12 

Spring  plank. 

,.         ,,    ... 

13 

Support  for  do. 

1          '•* 

Cotter  pin  for  do.  hangers. 

Cast       

'          15 

Spring  plank  hanger. 

16 

..     bearing  pocket. 

Mild       

17 

»«                         <•                            H                             1. 

, 

1         IK 

„          .,     safety  guard. 

Cast       

19 

Journal  box. 

Mall,  cast  iron     .. 

20 

,.          .,     cover. 

SpriiJK  btetl 

21 

,.          .,          M      sprmg 

Bronze       

22 

„       brass. 

Cast  steel  ... 

-23 

wedge. 

Bron/e      

^4 

,,          ,.          liner. 

Mild  steel  .. 

2^ 

Pedestal  tie  bar. 

Cast       

1           2(. 

Brake  beam  link  support. 

Mild      ., 

27 

.,    live  lever  end. 

1            2H 

..    dead    ., 

29 

..     rod  yoke. 

30 

1 

„     beaih  link. 

is  all  enclosed  in  well  insulated  metal  covers, 
supported  on  hard  wooden  beams.  The  main 
wiring  is  enclosed  in  drawn  steel  tubes,  and  the 


Material. 

Index. 

Mild  steel... 

31 

„         

}2 

Cast  steel  ... 

M 

34 

3'i 

Mild      .,    ... 

3f' 

t<        .»    ■•■ 

37 

,,        .,    ... 

3« 

Cast      

3*) 

4'> 

Mild      . 

4« 

Spring 

4-2 

Mild      ..      . 

43 

,.        .,    ... 

4» 

,.        ,.    ... 

4-5 

,,        ..    .. 

4f» 

Cast       ,.    ... 

47 

Grey  iron  ... 
Mild  steel... 

4^ 

4*) 

Cast      ..    ... 

50 

M                    .»          ■     • 

51 

Mild      .,    ... 

52          1 

Spring  ,. 

...          53         1 

54 

Mild     „     .. 

55         1 

56         1 

..                    M          ■•• 

57 

Kim 

5« 

Oak 

5'J 

Cast  iron  ... 

60 

Description, 


Dead  lever. 

Live       ., 

Dead  lever  support  and  upper  rod  guide. 

Live  lever  guide. 

Brake  rod  yoke  guide. 

.,      beam  adjusting  link,  live  lever  end. 
«.  ..      dead   ,,         ,, 

,,  screw. 

.,  ,,  nut. 

.  ..  ..  ,,  rage. 

Adjusting  screw  for  brake  beam  release  spring. 
Brake  beam  release  spring. 

It  ..  .(  ,.         backing. 

„  ,,     safety  guard. 

„      rod  (upper*. 
„   (lower), 
head. 
.     shoe. 

,,  „     and  head  key. 

.,     rod  yoke  roller. 
Motor  horn  support. 

.,  ..        keeper. 

Llliptical  springs. 
Spiral  equalising  springs. 
Cotter  pill  for  31  and  33. 

31,  2«.  32.  36.  37,  4.V  ih. 
Brake  ro<i  yoke  roller  i)in. 
Journal  dust  guard. 
Trolley  shoe  bracket  beam. 
Backing  strip  for  brake  beam  link  support. 


rheostat  and  contactor  leads  are   supported   in 
wooden  troughs  lined  with  uralite. 

Though  in  ordinary  running  each  motor  car 
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collects  its  own  current  by  the  usual  contact 
shoes  from  the  third  rail  and  returns  it  by  the 
neo^ative  shoes  to  the  fourth  rail,  it  is  necessary 
to  provide  for  all  the  motors  on  the  train  bein^ 
supplied  through  the  collector  shoes  of  one 
motor  car.  This  arises  from  the  fact  that  there 
are  so  many  junctions,  sidings,  and  cross-overs 
on  the  railway  where  gaps  have  to  be  left  in  the 
conductor  rails.  When  the  shoes  of  any  motor 
car  are  over  a  gap,  the  motors  on  that  car  are 


some  of  the  suburban  routes,  where  the  stations 
are  further  apart,  the  average  speed  will  be 
from  18  to  20  miles  an  hour.  Where  the 
stations  are  separated  by  intervals  of  about  a 
mile  or  more,  the  maximum  speed  reached 
between  them  wall  be  nearly  30  miles  an  hour. 

Hitherto  the  most  frequent  service  of  trains 
on  the  District  Company's  part  of  the  Inner 
Circle  has  been  a  train  each  way  every  three 
minutes.     It  is  proposed,  when  the  electric  ser- 


supplied  from  the  other  motor  cars  by  the  power     vice  is  in  full  operation,  to  more  than  double  this 

service  by  running  40  trains 
an  hour  in  each  direction. 
As  to  the  ser\nce  round  the 
whole  Circle,  the  District 
Company  will  run  a  train 
every  ten  minutes  in  each 
direction.  The  Metropoli- 
tan Railway  Company  will 
do  likewise,  so  that  there 
will  be  a  Circle  train  every 
five  minutes  each  way. 

ELECTRIFIED  RAILWAYS  IN  ENGLAND. 

The  following  shows  the 
route    lengths    of    all     the 


Fig.  77.— Cross  Section  of  Motor  Truck. 


cable  which  runs  the  entire  length  of  the  train. 
The  arrangement  and  construction  of  the 
bodies  and  trucks  and  of  their  electrical  equip- 
ment have  been  under  the  supervision  of  Mr. 
F.  D.  Ward,  for  the  Underground  Electric 
Railways  Company. 

RUNNING    ARRANGEMENTS. 

It  is  as  yet  too  early  to  say  definitely  how  all 
the  traffic  will  be  arranged  as  it  develops,  but 
the  general  scheme  of  running  maybe  indicated. 
The  motors  on  each  train  are  of  sufficient  power 
to  produce  a  train  acceleration  of  1*46  ft.  per 
second  per  second  on  starting  from  rest.     The 


Fig.  78.— 200  H.P.  Motor.  bacK  view. 

train  weight,  without  passengers,  is  about  160 
tons.  The  average  speed,  including  stops,  will 
vary  on  the  different  routes  according  to  the 
distances  between  stations.  Taking  the  District 
Railway  all  over,  the  speed,  including  stops,  will     rendered  by   Mr.  John  Young,  general  manager 


electric  railways  in  England  which  were  formerly 
worked  by  steam  traction.  All  the  lines  are 
double  track. 

Miles. 
Mersey  Railway  . .  . .  . .  . .  . .  •  •       4 

Lancashire  and  Yorkshire  Railway  (Liverpool  to  Crossens)   30 

North  Eastern  Railway  (Newcastle  lines) 40 

Metropolitan  Railway  . .  •  •     25 

Metropolitan  District  Railway  ..  ..  ..  ..41 

Total 140 

CONCLUSION. 

In  conclusion,  we  have  to  express  our 
great  indebtedness  to  Mr.  Jas.  R.  Chapman, 
engineer-in-chief  and  general  manager  of  the 
Underground  Electric  Railways 
Company  of  London,  under  whose 
designs  and  guidance  the  whole 
great  undertaking  has  been  carried 
out,  for  the  facilities  and  informa- 
tion which  he  has  placed  at  our 
disposal ;  and  to  those  associated 
with  him  in  the  w^ork,  including 
Mr.  J.  W.  Towle,  engineej*  at  the 
power-station  ;  Mr.  S.  B.  Forten- 
baugh,  electrical  engineer  of  the 
Underground  Railways  Company; 
Mr.  W.  E.  Hanson,  who  has  been 
responsible  for  the  permanent  way 
equipment  and  laying  of  the 
feeders;  Mr. C.  E.  Strange,  who  has 
had  charge  of  the  signalling  installation  ;  and  Mr. 
F.  I).  Ward,  master  mechanic  of  the  line,  under 
whose  charge  are  the  rolling  stock  and  repair 
sheds  at   Mill   Hill   Park.     For  the    assistance 


t)e  from  i6.J  to  17  miles  per  hour.  On  the 
Inner  (Circle  it  will  be  about  15J  miles  an  hour, 
a  journey  round  the  Circle,  13*07  miles  in  length, 
occupying  50  minutes,  as  against  70  minutes 
required  by  the  steam  trains  hitherto  used.      On 


of  the  Metropolitan  District  Railway,  we  also 
express  our  hearty  thanks,  and  we  have  further 
to  acknowledge  our  great  obligations  to  the 
manufacturers  and  contractors  who  furnished  us 
with  details  of  work  carried  out  bv  them. 
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accomplishment.  New  York  City  possesses  at 
least  two  stations  of  equal  or  oreater  capacity ; 
but  the  systems  of  railways  for  which  they  supply 
energy  is  far  less  complex  than  the  net-work  of 
underfijround  railways  to  be  worked  from  Chelsea. 
As  a  consetiuence  the  feeder  system  and  the 
corresponding  connections  at  the  sub-stations 
and  at  Chelsea  station  presented  problems  of 
the  most  exacting  character.  In  the  solution  of 
these  problems  the  engineers  have  with  respect 
to  many  important  details  been  obliged  to  work 
,  out  entirely  new  designs.  Contractors  have  in 
'^"^h'eTnotU'^^^^^^  some  cases  been  called  upon  simply  to  follow 

instructions  from  headquarters ;  in  others  their 
standard  designs  have  been  modified  by  'the 
engineers  to  suit  the  novel  recjuirements  of  an 
unprecedented  work. 
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We   devote   a   large    part   of   the 


The  engineers  have  throughout  had  the 
courage  of  their  convictions,  and  the  result  is 
that  Chelsea  station,  apart  from  its  size,  is  one 
of  the  greatest  interest  from  an  engineer's  point 
of  view.  The  use  of  the  irhmense  turbine  units 
running  at  the  high  speed  of  i,ooo  revolutions 
per  minute  would  alone  make  the  station  notable 
for  years  to  come.  There  under  favourable 
conditions  the  steam  turbine  will  in  a  few  years 
receive  such  searching  tests  as  will  exactly 
establish  its  relative  advantages  as  compared 
with  the  more  familiar  reciprocating  engine.  Of 
the  result  few  engineers  probably  entertain  anv 


E^ect^rmca^^^^      present  issue  to  an  account  of  the  doubt,  but  the  working  of  Chelsea  station  will 

electrical  equipment  of  the  Metro-  give   quantitative  results  of  the  greatest  value, 

politan    District    Railway,    and   of  that   deeply  Of  the  skill  with    which  the    whole   imn.enscly 

interesting  undertaking,  the  great  power-station  complicated  equipment  of  track,  feeder  systems, 

at  Chelsea.     To  permit    of   the  publication  of  and  station  have  been  designed  it  is  difficult  to 

the  whole  description  it  has  been  necessary  not  speak  with  moderation.     Privileged  as  we  have 

only  to  exclude  much  other  matter  which  would  been  to  observe  the  work  in  its  various  stages, 

otherwise  have  received  attention  in  this  issue,  we  have  been  profoundly  impressed  with  the  care 

but  also  to  extend  our  space  considerably  beyond  with  which  every  detail  of  the  undertaking  has 

the  usual  limits.     The  arrangement  has  its  dis-  been  worked  out, and  with  the  energy  and  rapidity 

advantages,    but  we  believe  that    readers    will  which  have  characterised  the  execution  from  the 

appreciate   the  convenience  of    receiving  in    a  outset.     Considering  the    exceedingly    difficult 

single  issue  a  comprehensive  account  of  what  is  conditions  under  which  work  upon  the  track  and 

in   some   respects  the  most  elaborate  electrical  in    the    tunnel    had    to    be    done,   it    is    simply 

installation  which  has  yet  been  undertaken.     No  astonishing    that    the  engineers    are  to-day    so 

one  can  read  the  description  in  the  foregoing  near  the  completion  of  their  task.  While 
pages  without  being  impressed  with  the  extra-  London  has  scarcely  known  of  any  change,  a 
ordinary  character  of  the  installation.  To  design  revolution  in  its  methods  of  travel  has  been 
a  power-station  with  a  capacity  of  80,000  prepared  which  will  place  it  in  a  few  short 
horse-power  is  not,  of  course,  an    unparalleled     months  abreast,  if  not  ahead,  of  any  other  city. 


Digitized  by 


Google 


February  9,  1905.]         THE  TRAMWAY  AND  RAILWAY  WORLD. 


157 


The    agitation    in    favour   of    in- 

The  Speed  of  11.  1 

Tramcars.       creased    speed   on    tramways   has 

been  going  on  ever  since  electrical 
traction  was  introduced.  It  has  been  an 
increasingly  difficult  task  to  move  the  vis  imriiae 
of  those  (Government  departments  which  consider 
that  the  safety  of  the  public  is  in  their  especial 
keeping.  This  same  public  is  getting  more  and 
more  used  to  taking  care  of  itself  on  public  roads  ; 
this  is  evident  from  the  very  small  number  of 
running-down  accidents  due  to  tramcars,  a 
number  which  has  diminished  year  by  year,  in 
spite  of  the  increase  in  the  density  of  the 
population  in  all  cities,  and  of  the  additional 
lines  opened  and  cars  run  year  by  year.  The 
automobilists  being  well  represented  in  Parlia- 
ment, and  speaking  with  one  voice,  have 
succeeded  in  getting  their  maximum  speed 
raised  to  20^iles,  and  will  probably  get  more. 
The  motor  *buses  which,  when  this  concession 
was  granted,  had  not  come  on  the  scene  in 
sufficient  numbers  to  be  taken  into  considera- 
tion, are  now  profiting  from  the  efforts  of  the 
light  brigade  which  has  gone  before  and  cleared 
the  ground  of  obstacles^  for  which  they  are  to 
be  congratulated  and  cannot  be  blamed  in  any 
way.  Railway  companies  are  still  complain- 
ing of  the  competition  of  municipal  tramcars 
run,  in  a  measure,  at  their  own  expense ; 
they  have  the  remedy  in  their  own  hands,  and 
have  only  to  follow  the  example  of  the  District 
Railway  and  the  London  United  Tramways, 
and  by  agreeing  with  their  adversary  quickly, 
turn  a  competitor  into  a  powerful  feeder  to  their 
own  lines. 


No  such  easy  way  out  of  the  difficulty  is  open 
to  the  tramways  in  dealing  with  the  competition 
of  the  motor  omnibuses.  The  difficulties  lie 
entirely  with  the  Board  of  Trade  and  with  the 
worthy  but  inexperienced  military  men  who  are 
mainly  responsible  for  its  actions.  The  case 
for  the  tramways  is  put  most  temperately  and 
forcibly  by  the  Tramways  and  Light  Railways 
Association  in  their  correspondence  with  the 
Department.  On  another  page  we  give  their 
last  letter  to  the  Board,  the  arguments  in  which 
that  slow-moving  body  will  have  some  difficulty 
in  answering.  At  present,  as  pointed  out  by  the 
secretary  of  the  Association,  motor  omnibuses 
are  allowed  to  go  as  they  please  in  the  centre 


of  London,  while  tramcars  are  tied  down  to 
growler-speeds  even  in  the  outskirts.  All  the 
tramways  ask  for  is  a  fair  field  and  no  favour, 
and  let  the  best  vehicle  win.  At  present  they 
see  the  'buses  pass  them  on  roads  towards  the 
up-keep  of  which  they  (the  'buses)  do  not  con- 
tribute, and  which  they  wear  out  at  the  expense 
of  the  tramways.  The  situation  is  intolerable, 
and  it  is  to  be  hoped  that  the  Association, 
representing  as  they  fully  do,  both  private  and 
municipal  interests,  will  succeed  in  attaining  the 
very  just  objects  of  their  agitation  in  favour  of 
equality  of  treatment  and  consequent  increase 
of  speed. 

Those   who    sincerely   desire    the 

The  Control  ^  •    .       , 

of  success    oi    municipal     tramways 

the  staff.  ...    ,  1       ..,  1 

will  have  noted  with  much  regret 

the  decision  of  the  Tramways  Committee  of 
Bradford  Corporation  to  allow  employees  dis- 
missed by  the  manager  to  appeal  to  the 
Committee  for  re-iristatement.  The  exact  rules 
under  which  appeals  may  be  made,  and  the 
method  of  investigation  by  the  Committee  have 
not  yet  been  determined,  but  however  carefully 
the  rules  are  framed  the  change  is  bound,  we 
fear,  to  introduce  friction  and  to  diminish  the 
efficiency  of  the  management.  This  question 
has  been  repeatedly  discussed  in  these  pages, 
but  we  would  once  more  urge  tramway  com- 
mittees who  may  be  contemplating  such  a  pro- 
cedure to  consult  the  opinion  of  the  Municipal 
Tramways  Association.  That  body  includes 
both  chairmen  and  managers,  and  is  well  fitted 
to  consider  the  matter  impartially.  It  should 
not  be  forgotten  that  a  number  of  the  largest 
Corporations  have  recognised  the  principle  that 
the  greatest  efficiency  can  be  attained  only  when 
the  manager  is  alone  responsible  for  discipline. 
When  managers  were  quite  recently  appointed 
in  (ilasgow  and  Belfast  it  was  expressly  provided 
that  the  manager  should  be  the  final  authority ; 
and  if  the  manager  be  an  experienced  and 
capable  man — qualifications  without  which  his 
appointment  would  not  have  been  made — it  is 
difficult  to  understand  what  objection  can  be 
shown  to  arming  him  w^ith  full  disciplinary 
powers.  The  competent  manager  has  nothing 
to  gain  and  much  to  lose  by  changes  in  his  staff; 
but  when  these  are  necessary  he  should  be  in  a 
position  to  make  them  with  the  least  possible 
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fuss  and  as  rapidly  as  possible.  Such  a  change 
as  that  proposed  at  Bradford  will  add  immensely 
to  the  difficulties  of  management ;  but  it  may 
also  have  an  important  influence  on  the  compo- 
sition of  tramway  committees.  Few  councillors 
will  probably  care  to  waste  their  time  and  energy 
in  performing  duties  which  properly  belong  to 
the  executive  head  of  the  department,  and  the 
result  will  be  that  the  best  men  in  the  councils 
will  seek  to  be  relieved  of  tramway  work.  We 
do  not  wish  to  pose  as  alarmists ;  but  those  who 
are  intimately  acquainted  with  changes  now 
taking  place  in  the  methods  of  town  councils 
are  fully  aware  that  it  is  most  desirable  not  to 
make  the  members  directly  responsible  for  the 
employment  or  dismissal  of  the  tramway  staff. 
To  do  otherwise  is  likely  to  lead  to  abuses  such 
as  prevail  in  many  American  cities,  and  to  render 
local  politics  distasteful  to  the  better  class  of 
citizens. 

The  case  of  the  Swinton  and 
^^oi  DeSs^""     Pendlebury   District   Council   and 

the  Manchester  Carriage  and 
Tramway  Company,  Limited,  which  was 
argued  recently  before  the  Court  of  Appeal, 
although  of  undoubted  importance,  is  far  from 
being  of  the  importance  attached  to  it  in  some 
quarters.  At  a  period,  when  conversion  of  old- 
fashioned  horse  tramways  into  electrical  under- 
takings has  been  proceeding  throughout  the 
country,  through  the  operation  of  Section  43  of 
the  Tramways  Act  of  1870,  any  decision  on  this 
section  is,  of  course,  of  consequence  ;  but 
vendors,  in  our  opinion,  need  not  take  alarm  at 
the  actual  decision  in  this  case.  The  section, 
as  is  well  known,  entitles  the  local  authority 
to  give  notice  in  writing  to  purchase  an  under- 
taking within  six  months  after  the  expiration  of 
a  period  of  twenty-one  years  from  the  time  when 
such  promoters  were  empowered  to  construct 
such  tramway,  and  **  thereupon  such  promoters,'' 
says  the  section,  *'  shall  sell  to  them  their  under- 
taking, or  so  much  of  the  same  as  is  within  such 
district,  upon  terms  of  paying  the  then  value 
(exclusive  of  any  allowance  for  past  or  future 
profits  of  the  undertaking,  or  any  compensation 
for  compulsory  sale  or  other  consideration  what- 
soever) of  the  tramway,  and  all  lands,  buildings, 
works,  materials,  and  plant  of  the  promoters 
suitably  to  and  used  by  them  for  the  purposes 


of  their  undertaking  within  such  district."  In 
the  case  in  question  the  local  authority  had 
given  the  notice  that  the  statute  required  to 
purchase  the  undertaking  of  the  Manchester 
Carriage  and  Tramway  Company,  Limited,  and 
the  matter  had  been  referred  to  the  late  Sir 
Frederick  Bramwell,  as  arbitrator,  to  determine 
the  price  that  the  local  authority  should  pay. 
Outside  the  district  there  were  two  depots,  one 
of  which  the  arbitrator  had  found  unsuitable, 
and  in  respect  of  the  other  he  had  found  it 
suitable,  but  it  was  extremely  doubtful  whether 
it  was  used, ''  for  the  purposes  of  the  undertaking 
within  the  district."  Since  it  was  impossible  to 
refer  the  matter  to  the  arbitrator,  the  Court  of 
Appeal  held  that  all  the  three  requirements  of 
the  section  were  not  fulfilled,  that  is  to  say,  it 
had  not  been  found  that  the  (i)  depot  was  suit- 
able to  (2)  and  used  by  the  company  (3)  for 
the  purposes  of  their  undertaking  within  such 
district.  This  is,  of  course,  far  from  being  a 
decision — that  a  local  authority  are  unable  to 
purchase  lands,  buildings,  works,  materials, 
and  plant  if  they  happen  to  be  situate 
outside  their  district.  Indeed,  such  a  con- 
struction would  be  disastrous  to  vendors, 
and  it  is  believed  in  many  cases  w^ould  prove 
unfortunate  for  local  authorities  purchasing, 
since  it  must  be  obvious  that  if  land  and 
buildings  which  have  been  for  years  used  for  an 
undertaking,  and  which  are  in  every  respect 
suitable  for  the  purpose,  can  not  be  purchased 
by  reason  of  the  accident  that  they  happen  to 
fall  a  few  feet  outside  a  local  authority's  juris- 
diction, these  bodies  would  suffer  the  hardship  of 
being  compelled  to  acquire  and  erect  buildings 
at  a  price  probably  considerably  higher  than 
that  for  which  they  could  have  acquired  land  and 
buildings  in  every  respect  suitable  to  the  under- 
taking, but  unfortunately  situate  just  outside 
their  jurisdiction.  In  our  opinion  no  such  narrow 
construction  can  be  placed  upon  the  section, 
and  it  certainly  has  not  been  so  placed  by  the 
decision  of  the  Court  of  Appeal. 


SoLTH  Kastern  Railway  and  Tramway  Competition.  Mr.  I!. 
Cosmo  Honsor,  speakinj(  at  the  meeting  of  South  Eastern  Railway 
sharehohlers  on  the  joth  ult.,  said  that  passenger  traffic  continued  to 
decrease.  They  had  carried  in  the  last  six  months  of  ic)04  2,100,000 
passengers  fewer  than  in  tiie  correspon(hng  period  of  ujo^.  and  this 
represented  a  loss  of  something  like  /2o,ooo.  They  were  feeling  more 
strongly  than  ever  the  competition  of  the  rate-aided  tramwa\s,  with 
which  they  could  never  hope  to  compete.  The  only  way  thev  cr»uld 
meet  this  competition  was  by  taking  oft  a  number  of  workmen's  trains 
and  partially  closing  some  of  the  stations. 
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TRAMWAY  SPEED   LIMITS  AND  THE 
BOARD  OF  TRADE. 


At  the  end  of  last  year  the  Tramways  and  Light 
Railways  Association,  addressed  the  Board  of  Trade 
giving  reasons  why,  in  their  opinion,  the  speed  limits 
on  tramways  should  not  be  more  stringent  than  those 
for  motor  cars  or  motor  omnibuses.  To  this  the  Board 
of  Trade  replied  on  December  28,  1904,  as  follows  : 

"  I  am  directed  by  the  Board  of  Trade  to  advert  to  your  letter  of 
the  2nd  instant,  representing,  on  behalf  of  the  Council  of  the  Tramways 
and  Light  Railways  Association,  that  the  speed  limits  on  tramways 
should  not  be  more  restricted  than  those  allowed  for  motor  cars, 
including  motor  omnibuses,  in  the  same  road  ;  and  suggesting  that  the 
Board  of  Trade  should,  as  a  general  rule,  adopt  the  speed  limit  of 
twenty  miles  an  hour  in  the  regulations  made  by  them  for  electrically- 
worked  lines  on  public  roads. 

"  In  reply,  I  am  to  say  that  the  view  expressed  in  your  letter,  viz., 
that,  except  on  very  sharp  gradients,  tramcars  may  safely  be  allowed 
to  run  at  as  high  a  speed  as  motor  cars,  is  one  which  the  Board  of  Trade, 
as  advised,  are  unable  to  accept. 

"The  question  of  prescribing  a  general  speed-limit  for  tramcars  has 
frequently  been  considered  by  the  Board,  and  reference  may  be  made 
to  a  meeting  held  at  this  office  in  July,  1902,  at  which  the  principal 
municipal  tramway  proprietors  were  represented,  when  this  subject 
was  fully  discussed. 

"  The  Board  are  of  opinion  that,  in  order  properly  to  discharge  the 
duties  in  this  matter  imposed  upon  them  by  Parliament,  so  that  the 
public  safety  may  be  adequately  safeguarded,  and  at  the  same  time  the 
highest  speed  [be]  authorised  consistent  with  such  safely,  it  is  necessary 
to  maintain  their  present  practice  of  dealing  with  each  route  according 
to  the  special  circumstances  affecting  it. 

"  The  Board's  regulations,  therefore,  as  your  Council  are  aware,  do 
not  impose  any  fixed  maximum  for  all  tramways,  or  for  the  whole  of 
any  one  tramway  system,  but  are  made  on  the  recommendations  of 
the  officers  who,  after  inspecting  the  several  lines  on  behalf  of  the 
department,  advise  different  maximum  spseds  on  diff"erent  sections  in 
view  of  the  circumstances  of  each  case. 

**Tlie  Board  are  desirous  of  assisting  tramway  enterprise,  and  pro- 
moting the  public  convenience  in  this  as  in  other  matters,  and  they  do 
not  fail  to  have  regard  to  all  such  circumstances  as  warrant  relatively 
high  speeds  in  certain  cases.  They  will  be  ready  to  proceed  in 
the  same  spirit  in  future,  and  to  consider  carefully  any  increase  of 
maximum  speed  which  the  body  responsible  for  the  safe  working  of  a 
particular  line  may  feel  justified  in  proposing." 

To  this  the  Tramways  and  Light  Railways  Associa- 
tion have  sent  the  following  reply: 

**I  am  directed  by  the  Council  of  the  Tramways  and  Light  Railways 
Association  to  acknowledge  Sir  Herbert  Jekyll's  letter  of  December  28, 
and  while  thanking  him  for  his  courtesy  in  explaining  the  views  of  the 
Board's  advisers,  to  express  the  very  great  regret  of  the  Council  that 
the  Board  do  not  see  their  way  to  generally  increase  the  speed  limits 
now  enforced  by  the  Board  s  regulations.  The  great  stringency  of 
those  limits  has  seriously  hampered  the  tramway  industry  in  Great 
Britain  and  Ireland,  and  has  helped  to  render  the  return  on  capital  less 
than  in  any  other  country.  So  long  as  rapid  locomotion  on  the  public 
roads  was  a  novelty  to  Englishmen  my  Council  could  understand  the 
reluctance  of  the  Board  to  do  anything  which  might  be  in  advance  of 
public  opinion.  But  circumstances  have  changed.  A  greater  speed 
has  been  recognised  as  safe  for  the  other  motor-driven  vehicles  both 
by  Parliament  and  the  public,  and  the  tramway  alone  is  hampered  by 
obsolete  limitations. 

'•My  Council  contains  a  number  of  men  who  are  in  actual  control  of 
tramways,  whereas,  so  far  as  I  am  aware,  none  of  the  advisers  of  the 
Board  have  had  the  same  practical  experience.  It  is  the  deliberate 
and  unanimous  opinion  of  my  Council  that  the  present  speed  limits 
could  be  generally  extended  without  any  risk  to  the  public  safety.  It 
is  also  their  opinion  that  the  tramcar  is  in  every  way  a  safer  vehicle 
than  the  motor  omnibus,  or  any  other  autocar  of  similar  weight,  and 
they  would  do  their  best,  if  the  Board  desire,  to  organise  tests  of  com- 
parative stopping  power,  which  might  guide  the  Board  in  seeing 
whether  their  opinion  is  correct. 

"Members  of  my  Council  have  taken  observations  as  to  the  speeds 
of  motor  omnibuses  now  running  in  West  London.  A  motor  omnibus 
has  been  timed  to  go  from  Piccadilly  Circus  to  Kensington  Church,  a 
distance  of  over  2  miles  1,000  yards,  in  thirteen  minutes.  This  repre- 
sents a  speed,  inclusive  of  stops,  of  over  12  miles  an  hour.  When 
allowance  is  made  for  stops  and  for  slackening  in  the  crowded  parts  of 
Piccadilly  and  Knightsbridge.  this  must  have  meant  a  running  speed, 
for  parts  of  the  journey,  of  considerably  over  14  miles  an  hour.  This 
speed  has  been  maintained  with  perfect  safety  and  to  the  great  con- 
venience of  the  public. 

'•Now  compare  the  speeds  granted  by  the  Board  of  Trade  to  London 
tramways.     The   maximum    running  speed   on   the   London   County 


Council  tramways  does  not  exceed  10  miles,  except  for  a  small  stretch 
near  Clapham  Common,  and  is  limited  to  8,  6,  and  4  miles  an  hour  at 
other  places.  The  maximum  running  speed  on  the  Ix)ndon  United 
lines  is  12  miles  an  hour  on  about  0  miles  only  of  the  35  route-miles  in 
operation,  and  on  the  remaining  29  miles  10  miles  or  less,  though,  as 
the  Board  are  aware,  none  of  these  tramways  are  within  4  miles  of 
Charing  Cross.  Similar  limits  have  been  laid  down  for  the  Itast 
London  suburbs.  In  the  northern  suburbs  the  Metropolitan  Company 
were  recently  refused  a  sj>eed  limit  of  16  miles  an  hour  between 
Edgware  and  Crick lewood,  on  a  road  where  it  would  be  considered 
absurd  to  cut  down  motorcars  to  that  limit.  Thus  we  have  in  London 
the  curious  contrast  of  a  high  speed  for  public  service  cars  (other  than 
trams)  in  crowded  central  streets  and  a  low  speed  for  trams  in  outlying 
suburbs. 

"My  Council  have  noticed  that  when  proposals  are  made  by  local 
authorities  to  limit  the  speed  of  motor-cars  the  Local  Government 
Board  grant  local  enquiries,  at  which  the  force  and  reality  of  the 
objections  to  speed  are  tested  by  evidence  My  Council  respectfully 
ask  that,  even  if  the  Board  refuse  to  proceed  by  general  regulations, 
where  any  tramway  company  or  municipality  ask  for  an  increased 
speed  limit  the  Board  of  Trade  should  not  refuse  the  request  except 
on  the  written  report  of  a  responsible  officer,  after  a  local  enquiry, 
that  such  increase  would  in  his  opinion  be  inconsistent  with  the  public 
safety." 

REGULATIONS  FOR  TRAMWAY  CONSTRUC- 
TION AND  EQUIPMENT. 

The  Board  of  Trade  have  issued  the  following  revised  memorandum 
on  certain  details  of  construction  and  equipment  of  electric  tramways 
and  light  railways  laid  on  public  roads : 

(i.)     Clearance. 

The  space  between  the  inner  rails  of  a  double  line  must  depend  upon 
the  overhang  of  the  cars.  It  is,  however,  necessary  that  there  should 
be  at  least  15 in.  between  the  sides  of  passing  cars,  and  also  a  similar 
space  between  the  side  of  a  car  and  any  standing  work  such  as  lamp, 
telegraph,  and  trolley  wire  posts  in  a  street.  There  should  be  at  least 
15  in.  l)etween  the  side  of  a  car  and  the  kerb,  whether  on  straight  or 
curved  roads.  The  clearance  between  the  top  deck  of  cars  and  the 
under  side  of  bridges  should  not  be  less  than  6  ft.  6  in. 
(2.)     Posts  and  Brackets. 

Centre  posts  should  not  be  used  without  the  consent,  in  every  case, 
of  the  Board  of  Trade.  The  stone  kerbing  round  centre  posts  should 
not  be  such  as  to  enable  any  person  to  stand  upon  it  as  a  refuge,  unless 
the  clearance  is  ample  for  safety.  Where  bracket  arms  16  ft.  in  length 
will  not  suffice,  it  is  desirable  that  span  wire  construction  should  be  used . 
(j.)     Permanent  Way. 

The  weight  of  rails  should  not  be  less  than  90 lb.  per  yard,  100 lb. 
being  preferred.  The  groove  of  the  rail  should  not  exceed  one  and  an 
eighth  inch  in  width,  but  a  groove  not  exceeding  one  and  a  cjuarter 
inch  will  be  accepted  on  curves  of  less  than  one  chain  radius.  The 
details  of  permanent  way  and  mode  of  construction  as  approved  by  the 
Board  of  Trade  should  not  be  varied  at  any  time  without  the  Board's 
consent. 

(4.)     Cars. 

Staircases  of  the  "  reversed  "  type  should  be  avoided,  more  especially 
on  narrow-gauge  lines.  Of  existing  types,  the  "trigger"  lifeguard  is 
the  pattern  which  is  preferred.  The  hanging  gate  should  be  as  close 
to  the  ground  as  possible,  and  there  should  be  at  least  j  ft.  between  it 
and  the  front  of  the  guard.  Both  the  guard  and  the  gate  should  be  at 
least  as  wide  as  the  outside  of  the  frame  of  the  truck.  In  order  not  to 
interfere  with  the  efficiency  of  the  lifeguard  it  is  desirable  that  folding 
steps  should  be  adopted  on  all  new  cars. 

The  use  of  covers  for  the  top  deck  of  cars  cannot  be  approved  in 
cases  where  the  gauge  of  lines  is  3  ft.  6 in.  or  less.  Top  deck  railings 
should  be  at  least  j  ft.  6  in.  high. 

The  trolley  standard  must  be  connected  with  earth  by  a  low  resistance 
fuse  or  automatic  switch,  and  the  warnmg  signal,  when  the  fuse  or 
switch  opens,  should  be  an  electric  bell.  Where  trolley  ropes  cannot 
be  dispensed  with  or  tied  up,  precautions  must  be  taken  to  prevent  the 
"slack"  causing  accidents.  To  prevent  trolley  booms  being  pulled 
out  or  trolley  standards  broken,  "traps"  should  l^e  minimised  and 
detachable  trolley  heads  provided. 

No  material  alterations  should  be  made  in  cars  after  insjx'ction,  nor 
any  fresh  type  of  car  adopted,  without  the  consent  of  the  Board  of  Trade. 

Hawkevb  Wrench.  —We  have  received  from  Mr.  Walter  P.  Notcutt, 
of  19  and  20,  Holborn  Viaduct,  E.C.,  the  British  representative  of  the 
Hawkeye  Wrench  Company,  a  sample  of  a  useful  wrench,  which  will 
be  found  very  serviceable  in  tramway  work.  This  wrench  is  8  in.  long, 
and  is  made  from  50-point  open-hearth  carbon  steel,  case-hardened. 
This  gives  it  great  strength  of  jaw.  The  wrench  is  an  almost  universal 
tool,  for  besides  fitting  different  sized  nuts  it  is  also  a  pipe  wrench,  and 
in  addition  there  are  dies  for  renovating  the  old  threads  of  bolts  when 
they  become  damaged 
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CHESTERFIELD  CORPORATION  TRAMWAYS, 

Chesterfield  Corporation  has  now  to  be  added 
to  the  };rowinf(  list  of  municipal  authorities  that 
own  and  work  electric  tramways.  The  new 
undertaking  is  not  in  any  sense  pretentious,  nor 
is  it  characterised  by  any  radical  departure 
from  established  practice.     On  the  contrary,  it 


The  story  of  tramway  development  at  Chester- 
held  is  very  much  like  that  of  other  smaller 
towns.  A  horse  tramway,  which  was  constructed 
as  early  as  1880,  by  the  Chesterfield  and  District 
Tramway  Company,  served  the  public  well 
without  obtaininj;  much  return  in  the  form  of 
dividends,  and  after  a  somewhat  discouraging 
existence  of  17  years,  the  shareholders  were  glad 
has  been  designed  simply  to  meet  the  immediate     to  dispose  of  their  property  to  the  Corporation 


needs  of  the  town,  and  to  meet  them  with  as 
great  efficiency  and  economy  as  possible.  For 
this  reason  standard  designs  and  appliances 
have,  with  one  exception,  been  employed.  This 
exception  consists  in  the  use  of  the  radial  truck 
which,    as    readers   are   aware,    is    being    tried 
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experimentally  on  several  other  lines.  For  the 
rest,  everything  has  the  advantage  of  well 
proved  excellence. 

The  Corporation  has  possessed  an  electric 
lighting  system  since  October,  1901,  and  the 
tramways  have  been  planned  by,  and  constructed 
under  the  supervision  of  the  borough  electrical 
engineer,  Mr.  R.  L.  Acland,  who  has  now  been 
appointed  also  tramway  manager.  A  new  unit 
has  been  installed  in  the  lighting  station,  and 
such  other  changes  have  been  made  as  were 
required  by  the  tramway  service.  The  result  is 
that  every  inch  in  the  power-station  has  been 
made  use  of;  but  owing  to  the  convenient 
arrangement  of  the  station  the  work  there  can 
be  carried  on  efficiently  and  comfortably. 


for  a  very  modest  sum.  As  a  municipal  under- 
taking with  small  capitalisation,  the  tramways 
proved  remunerative,  and  with  the  advent  of 
electric  traction  their  conversion  was,  of  course, 
only  a  question  of  time.  Town  Councils,  how- 
ever, move  leisurely,  and  the  project  for  the 
conversion  of  the  tramways 
matured  slowly  ;  but  in  April, 
1903,  the  initial  step  was 
taken  which  culminated  on 
December  20,  1904,  in  the 
opening  of  the  first  electric 
tramway  in  Chesterfield. 

Early  in  1903  the  borough 
electrical  engineer  presented 
an  estimate  and  report  advis- 
the  conversion  of  the 
tramways,  and  the 
construction  of  certain  ex- 
tensions within  the  borough. 
Subsequently  a  report  embra- 
cing a  more  comprehensive 
scheme  was  submitted,  and 
this  scheme  was  finally  em- 
bodied in  the  Bill  promoted 
by  the  Corporation  in  1904. 
As  some  difference  of  opinion 
existed  as  to  what  powers 
should  be  sought,  it  was 
decided  to  call  in  Mr.  T.  X^. 
(ioodyer,  general  manager 
of  the  Croydon  Tramways, 
who  in  his  report  approved 
the  routes  recommended  by 
Mr.  Acland.  The  routes  thus 
recommended  were  adopted  by 
the  Council  as  reported  in  our 
issue  of  October  8,  1903. 
Parliamentary  sanction  for  the 
undertaking  was  obtained  in  the  Chesterfield 
Tramways  and  Improvement  Act  of  1904.  Con- 
tracts for  the  work  were  let  in  July  of  that  year. 
Street  work  was  commenced  on  August  8,  and 
by  Christmas  practically  the  whole  of  the  lines 
were  ready  for  traffic.  The  contractors  for  the 
construction  of  the  permanent  way,  overhead 
work,  and  feeder  system  were  the  British  Insu- 
lated and  Helsby  Cables,  Limited. 

The  total  length  of  route  is  about  3*5  miles,  of 
which  2*25  are  entirely  new  routes,  the  remainder 
being  the  converted  horse  tramways.  The  main 
line,  as  shown  on  the  map,  begins  in  the  Chats- 
worth  Road  at  a  point  just  within  the  borough 
boundary,  follows  that  road  to  the  Market  Place, 
passing  the  power-station  and  car  shed  en  route. 
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At  the  Market  Place  the  main  line  turns  to  the 
left  and  runs  diagonally  across  New  Square, 
thence  along  High  Street,  etc.,  until  Sheffield 
Road  is  reached,  along  which  it  continues  through 
Wittington  Moor  to  a  point  near  the  Sheepbridge 
Station  of  the  Midland  Railway.  The  branch 
line,  which  has  yet  to  be  constructed,  will  leave 
the  main  line  at  New  Square  and  run  along 
Derby  Road  and  to  Haslan. 


Steel  Company,  of  Middlesbrough.  The  fish- 
plates are  reinforced  by  Cooper  anchor  joints. 
All  points  and  special  track  work  have  been 
made  by  Hadfield's  Steel  Foundry  Company, 
and  Messrs.  Edgar  Allen  and  Company  have 
supplied  the  drain  rails.  Tie  bars,  supplied  by 
Baylis,  Jones,  and  Baylis,  are  2  in.  by  Jin. 

The  track  is  laid  on  a  foundation  of  6  to  i 
concrete,  averaging  9  in.  in  depth.    Both  granite 


Views  of  Permanent  Way  under  Construction— Chesterfield  Tramways. 


With  the  single  exception  of  an  incline  of 
I  in  20  for  150  yards,  the  lines  are  practically 
without  gradients  or  curves  of  inconvenient 
radii,  the  sharpest  curve  having  a  radius  of 
48  ft.  6  in.  Through  the  centre  of  the  town  a 
double  track  has  been  laid  through  streets  only 
20  ft.  wide,  leaving  3  ft.  4  in.  between  rail  and 
curb.  The  gauge  is  standard,  and  the  rails  and 
fish-plates  are  of  British  standard  No.  2  section 
and  composition,  supplied  by  the  North  Eastern 


and  wood  paving  arc  used,  the  former  being 
grouted  with  pitch,  and  the  latter,  resting  on 
I  in.  of  cement  floating,  is  grouted  with  pitch 
and  cement.  Each  rail  joint  is  doubly  bonded 
with  4/0  B  and  S  bonds  12  in.  in  length, 
supplied  by  the  Forest  City  Electric  Company. 
Cross  bonds  of  the  same  gauge  have  been  put 
in  at  intervals  of  40  yards. 

In  the  overhead  equipment   both   side   poles 
and  span  wires  have  been  used  for  supporting 
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the  trolley  wire.     Swivelling  trolley  heads  are  are  five  in   number,  and  range  from  '15   to  -4 

used,  but  the  outreach  of  the  trolley  pole  is  very  section,  and  are  of  the  B.I.W.  lead-covered  type, 

small,  as  the  trolley   wires,  which    are   double  The  return  feeders  are  -4,  -3,  and  '2.     A  portion 

throughout   the  routes,    are  practically  central,  of  the  cables  are  paper  insulated  and  armoured. 


Outline  Plan  of  Station 


The  trolley  wires  are  of  4/0  gauge  and  they  have 
a  breaking  strain  of  6,586  lbs.  Grooved  trolley 
wires  and  mechanical  ears  have  been  used 
throughout.  All  span  wires  are  of  7/12  S.  W. 
gauge  and  guard  wires  are  of  7/14  S.  W.  G. 
The  poles,  which  are  placed  at  intervals  of  40 


British  standard  Rail.     No.  2  Section. 

and  laid  direct  in  the  ground,  the  remainder 
being:  plain  lead-covered  and  drawn  into  Sykes 
conduits. 

The  power-station,  as  shown  on  the  map,  is 
situated  about  one  mile  from  one  end  of  the  line. 
It  IS  a  plain  brick  building  75  ft.  in  length  and 


Chesterfield  Car  with  Folding  Step. 

yards,  are  in  three  sections,  and  have  been 
supplied  by  Spencer  and  Company,  of  Wednes- 
bury.  Brackets  vary  in  length  from  6  ft.  to  20  ft. 
Feeders  have  been  laid  from  the  power-station 
to  the   centre  of  each  one-mile  section.     They 


Radial  Truck. 

98  ft.  in   breadth,   with  a  brick  chimney   120  ft. 
high. 

In  the  boiler-room  are  six  Babcock  and  Wilcox 
boilers,  with  a  total  heating  surface  of  10,645 
sq.  ft.     The  boilers  work  at  a  pressure  of  1501b., 
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and  are  hand  fired.  Economisers  of  180  tubes 
each  have  been  supplied  both  by  Green  and  Clay 
Cross,  and  they  are  motor  driven.  Worthington 
feed  water  pumps  and  Berryman  feed  water 
heaters  have  been  installed.  The  steam  piping, 
by  Aiton  and  Company,  consists  of  a  10  in.  main 
divided  in  the  centre,  with  leads  to  each  engine 
and  boiler.  Condensers  are  of  the  Worthington 
jet  type.  Feed  water  is  obtained  from  the  river. 
The  coal  used  is  tine  slack,  which  is  delivered 
at  a  private  siding,  the  average  price  being  4s. 
per  ton. 

Of  the  five  engines  at  present  installed,  four 
can  be  used  either  for  the  traction  or  lighting 
load,  one  being  for  lighting  only.     They  are  all 


They  are  easily  reached  by  an  iron  stairway, 
and  are  so  placed  as  to  have  ample  space  behind. 

A  chloride  battery  of  280  cells,  and  rated  at 
600  ampere  hours,  is  used  for  lighting  only. 

The  rolling  stock  consists  of  12  double-deck 
single-  truck  cars  made  by  the  Brush  Electrical 
Engineering  Company.  These  cars  are  mounted 
upon  Conaty  radial  trucks  with  a  wheel-base  of 
8  ft.  6  in.,  and  a  spring-base  of  16  ft.  The  wheels 
are  steel  tyred,  and  were  supplied  by  Hadfield's 
Steel  Foundry  Company.  The  cars  have  a 
total  seating  capacity  of  56,  the  inside  seats 
numbering  34,  and  those  on  the  top  deck  22. 
The  cars  are  all  fitted  with  the  usual  hand 
brakes,  but  in  addition  they  have  been  provided 


Interior  of  Engine  Room— Chesterfield  Electricity  Works. 


Westinghouse-Belliss  setts,  and  run  at  300  to 
420  revolutions  per  minute.  The  engines  have 
a  total  output  of  1,500  i.h.p.,  the  last  and 
largest  machine  having  a  capacity  of  600  h.p., 
the  others  being  150  and  300  h.p.  A  hand  crane 
of  10  tons  capacity  and  28  ft.  span  runs  the 
length  of  the  engine-room. 

The  generators  are  of  the  six-pole  type,  having 
a  total  output  of  480  to  550  volts,  and  from  200 
to  800  amperes,  or  a  total  of  1,000  kw. 

Both  lighting  and  traction  switchboards  are 
of  the  Westinghouse  manufacture,  and  are  con- 
veniently arranged  in  two  galleries,  one  at  the 
end  of  the  station  and   the  other  on  the  right. 


with  the  Westinghouse  magnetic  track  brake — 
a  precaution  that  immensely  increases  the 
safety  of  the  cars  and,  at  the  same  time,  much 
diminishes  the  work  of  the  drivers,  who  have 
quite  enough  to  do  in  managing  heavy  electric 
cars  and  looking  out  for  passengers,  without  the 
constant  and  more  or  less  irritating  labour  of 
constantly  winding  the  brake  spindle.  The  rest 
of  the  car  equipment  is  of  the  standard  Westing- 
house type,  including  two  25  h.p.  motors  and 
controllers  and  the  usual  accessories.  The 
trolleys  are  of  the  Wood  type.  Life-guards 
have  been  supplied  by  Messrs.  Hudson  and 
Bowring,  of  Manchester. 


Digitized  by 


Google 


164 


THE  TRAMWAY  AND  RAILWAY  WORLD.         [February  9,  1905. 


Ordinary  service  begins  at  7  a.m.  and  finishes 
at  11-20  p.m.  The  average  frequency  of  service 
is  between  seven  and  eight  minutes,  which 
increases  to  five  minutes  in  the  busy  hours. 
Fixed  stopping  places,  at  intervals  of  about  200 
yards,  are  indicated  by  specially  painted  poles. 
Fares  range  from  id.  to  3d.,  the  latter  being  the 
through  fare  on  the  longest  route  of  3*5  miles. 

Since  the  tramways  have  been  opened  the 
Town  Council  have  appointed  Mr.  Acland  to  be 
general  manager  of  the  undertaking,  and  in 
recognition  of  the  value  of  his  services  in  acting 
as  sole  engineer  during  the  equipment  of  the 
tramways,  they  have  granted  him  a  substantial 
increase  in  salary.  Mr.  G.  B.  K.  Ingham  will  assist 
Mr.  Acland  as  traffic  manager.  ^Ir.  E.  Shentall 
has  been  chairman  of  the  Tramways  Committee 
during  the  past  four  months,  having  succeeded 
Mr.   F.  Pearson,   who   was  chairman  when    the 


rail  makers  at  that  time  were  unable  to  supply  the 
heavy  grooved  section  he  required,  and  he  eventually 
adopted  the  heavy  T  rail,  of  which  we  show  a  section. 
The  rails  weigh  11 1  lb.  per  yard,  and  have  riveted  to 
them  a  check  rail  of  special  section  weighing  46  lb.  per 
yard.  All  the  rivet  holes  were  drilled  to  template,  and 
i  in.  diameter  rivets  were  used  throughout  the  work. 
The  width  of  the  groove  is  if  in.,  but  on  curves  it  is 
increased  to  2  in.  The  rails  are  in  30  ft.  lengths,  with 
lap  or  staggered  joints,  which  allowed  the  guard  rail  to 
form  the  fish  plate  on  the  check  side.  The  fish  plates 
are  18  in.  long,  with  four  holes  for  i  in.  diameter  bolts. 
The  usual  railway  clearance  of  j  in.  is  allowed  at  all 
joints,  but  a  special  feature  of  the  joints  is  the  adoption, 
for  the  first  time  on  dock  railways,  of  special  sole 
plates  and  clips.  These  are  securely  fixed  to  the  rails 
and  sleepers  by  means  of  Jin.  bolts  and  nuts,  and  by 
this  means  the  rails  are  kept  in  position  and  to  gauge. 
All  the  track  is  laid  on  wooden  sleepers,  well  ballasted 
in,  and  afterwards  paved  in  with  Aberdeen  granite 
setts.  A  good  deal  of  attention  has  been  given  to  the 
drainage  of  the  track,  and  at  regular  intervals  riadfield's 


Special  Track  Work  for  Aberdeen  Harbour  Dock  Railways  on  Lay-out  Floor  at  Hadfleld's  Steel  Foundry. 


decision  to  convert  the  tramways  to  electric 
traction  was  taken.  It  is  gratifying  to  be  able 
to  add  that  the  service  since  the  opening  of  the 
lines  has  been  thoroughly  satisfactory  both  to 
the  Council  and  the  public.  The  undertaking 
has  already  justified  itself  as  a  great  boon  to  the 
town,  and  it  affords  another  illustration — if  one 
were  needed — of  the  great  advantage  to  even  a 
small  town  of  modern  methods  of  communication. 


ABERDEEN  HARBOUR  DOCK  RAILWAYS. 


Some  time  ago  the  Aberdeen  Harbour  Commissioners 
decided  to  erect  a  new  swing  bridge  to  connect  the 
Regent  and  Provost  Blaikie*s  ^uays,  and  to  re-model 
the  dock  lines  to  meet  present  requirements.  Mr.  R. 
Gordon  Nicol,  the  engineer  to  the  Harbour  Commis- 
sioners, was  not  satisfied  with  the  type  of  rails,  points, 
and  crossings  usually  adopted  for  this  class  of  work. 
His  idea  was  that  a  much  heavier  section,  and  of  the 
grooved  type  usually  adopted  for  electric  tramways, 
was  the  best  rail  for  the  purpose,  but  unfortunately  the 


patent  drain  boxes,  specially  designed  to  suit  the  rail 
section,  have  been  fixed. 

An  interesting  departure  from  ordinary  dock  railway 
practice  is  the  adoption  by  Mr.  Nicol  of  cast  points 
and  crossings.  These  have  been  supplied  by  the 
Hadfield's  Steel  Foundry  Company,  of  Sheffield,  and 
are  made  in  their  patent  **  Era "  manganese  steel. 
The  points  are  13  ft.  long,  of  160  ft.  radius,  and  the 
tongues  have  been  specially  designed  to  suit  the  heavy 
working  conditions.  The  tongues  are  connected  by 
rods  and  levers,  the  actuating  mechanism  being  con- 
tained in  a  box  at  the  side  of  the  points.  The  throw- 
over  levers  are  detachable,  and  are  carried  by  the 
shunters. 

At  the  north  and  south  end  of  Regent  Bridge  special 
points  with  double  radii  are  provided  to  divert  the 
traffic  to  the  right  or  left  as  required.  With  this  design 
of  points  and  crossings  a  much  neater  and  more  per- 
manent job  can  be  made  of  the  surrounding  pavement, 
while  by  having  them  in  "  Era"  manganese  steel  Mr. 
Nichol  has  adopted  the  most  durable  material  for  the 
purpose. 

In  addition  to  supplying  the  points  and  crossings, 
the  Hadfield's  Steel  Foundry  Company  also  constructed 
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the  lines,  and  these  were  originally  laid  out  in  sections 
at  their  works.  Some  idea  of  the  extent  and  intricate 
nature  of  this  portion  of  the  work  will  be  obtained  from 
the  accompanying  photograph  of  the  south  junction 
on  the  lay-out  floor  at  Hadfield's  works  when  almost 
ready  for  the  engineer's  inspection.  The  length  of  this 
junction  is  nearly  500  ft.,  and  in  addition  to  the  large 
number  of  curved  rails,  it  comprises  15  pairs  of  points 
and  no  less  than  76  crossings.  The  total  weight  of 
material  in  this  junction  alone  is  160  tons,  and  in 
accordance  with  Mr.  Nicholas  specification  all  the  rails 
were  curved  in  the  firm's  special  power  bending  press. 
In  connection  with  the  opening  ceremony  of  the 
Regent  Bridge,  the  dock  locomotives  with  long  trains 
of  heavily  laden  wagons  ran  over  the  lines  at  a  rate  of 
10  to  12  miles  an  hour,  passed  smoothly  round  the 
curves,  and  travelled  over  the  points  and  crossings 
without  a  hitch.  This  was  witnessed  by  harbour  and 
dock  engineers  from  all  parts  of  the  country,  and  could 
not  fail  to  impress  them  with  the  accuracy  and  stability 
of  the  work.  At  the  north  and  south  end  of  the  bridge 
making  up  pieces  made  of  "'Era''  manganese  steel 
were  supplied.  These  pieces  are  chequered  to  corre- 
spond with  the  cast  iron  curbs,  and  are  securely  bolted 
to  the  latter,  and  are  fished  to  the  points  by  standard 
fish  plates. 

VOLTAGE  REGULATORS  FOR  GENERATORS. 


The  necessity  of  maintaining  as  constant  as  possible 
the  voltage  of  generators,  whether  of  alternating  or 
continuous  currents,  is  everywhere  recognised,  and  the 
regulation  of  the  voltage  of  alternators  is  specially 
important.  When  the  current  is  used  for  lighting, 
small  changes  in  pressure  are  more  to  be  guarded 
against  even  than  in  traction  work.  If  the  voltage  can 
be  maintained  at  normal,  the  life  of  the  lamps  and  the 
proportionate  candle-power  alike  reach  the  maximum. 
It  is  found,  for  example,  that  should  the  voltage  be 


the  candle-power  would  be  raised  only  33  per  cent. 
On  the  other  hand,  if  the  voltage  were  reduced  2  per 
cent,  below  normal  the  life  of  the  lamp  would  be  increased 
50  per  cent,  above  normal,  while  the  candle-power 
would  be  decreased  11  per  cent. 

In  view  of  these  facts  the  British  Thomson-Houston 
Company  have  developed  and  are  now  placing  on  the 


Fig.  3. -Diagram  of  Connections. 


market  regulators  for  automatically  keeping  the  voltage 
constant,  independently  of  speed  changes  and  variations 
in  load.  These  are  mounted  on  a  marble  or  slate  base 
for  attachment  to  the  switchboard,  and  the  device  is 
enclosed    in   a   glass   case   which    can    be  opened  for 


Fig.  1.— Front  View  of  Regulator. 

increased  i  per  cent,  above  normal,  the  life  of  the 
lamp  would  be  reduced  20  per  cent.,  while  the  candle- 
power  would  be  increased  only  6  per  cent,  above  normal. 
Should  the  pressure  go  to  5  per  cent,  above  the  standard, 
the  life  of  the  lamp  would  be  reduced  64  per  cent.,  while 


Fig.  2.— Back  Viewjof  Regulator. 

inspection.  They  are  made  in  two  forms,  type  T  A 
for  alternating-current  generators,  and  type  T  D  for 
continuous-current  machines. 

Figs.  I  and  2  are  front  and  back  views  of  the  former 
type.     The  voltage  is  automatically  maintained  at  any 
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desired  value  by  varying  the  exciter  voltage  by  means 
of  the  regulator.  This  is  accomplished  by  rapidly 
opening  and  closing  a  shunt  circuit  across  the  exciter 
field  rheostat.  The  moving  parts  of  the  regulator  are 
all  very  light  and  move  only  a  short  distance ;  thus 
they  can  operate  at  a  high  rate  of  speed  without  any 
pumping  or  hunting  effects  often  found  in  other  forms 
of  regulator.  Fig.  ]  shows  the  elementary  connections. 
Th€  rheostat  shunt  circuit  is  opened  and  closed  by  a 
differentially  wound  relay.  The  current  for  operating 
this  relay  is  taken  from  the  exciters  busbars,  and  is 
controlled  by  floating  main  contacts.  The  current  for 
energising  a  continuous-current  control  magnet  is  taken 
from  the  same  bus.  The  relay  and  the  continuous- 
current  control  magnet  constitute  the  continuous- 
current  portion  of  the  regulator,  and  maintain  not  a 
constant  but  a  steady  exciter  voltage.  The  alternating 
current  portion  of  the  regulator  consists  of  a  magnet 
having  a  potential  winding  connected  by  means  of  a 
potential  transformer  to  the  busbars  or  the  circuit  to 
be  regulated.  This  magnet  also  has  an  adjustable 
compensating  winding  which  is  connected  in  series 
with  the  secondary  of  a  current  transformer  in  the 
principal  lighting  circuit.  The  core  of  this  magnet  is 
attached  to  a  pivoted  lever  carrying  a  counterweight, 


but  in  use  with  the  latter  the  regulator  must  be 
arranged  to  regulate  only  one  generator  at  a  time.  All 
the  generators  operating  in  parallel  should  be  connected 
to  the  regulator  so  that  regulation  may  be  obtained 
from  any  one  of  the  generators,  or  when  only  one  is 
operating  at  a  time.  To  enable  this  to  be  done,  each 
regulator  is  provided  with  a  five-point  rotary  sw^itch. 


THE  BIRMINGHAM  TRAMWAY  SCHEME. 


The  accompanying  map  shows  the  Birmingham 
tramway  system  as  it  will  be,  should  all  the  lines  pro- 
posed by  the  bill  to  be  promoted  by  the  Corporation 
in  the  coming  session  of  Parliament  be  sanctioned. 
The  total  length  of  the  new  lines  is  33  miles  measured 
as  single  track,  and  the  whole  scheme  has  been  approved 
by  the  Corporation  on  the  recommendation  of  the 
Tramways  Committee,  based  upon  the  proposals  formu- 
lated by  the  general  manager,  Mr.  Alfred  Baker. 

The  cost  of  the  construction  of  the  new  tramways, 
including  street  widening,  re-construction  of  existing 
tramways,  overhead  electrical  work,  car  sheds,  rolling 
stock,  etc.,  is  estimated  at  £1,018,350,  made  up  as 
follows : 


Fig.  4.— Variations  of  Voltage  without  tlie  Regulator. 


Fig.  5.— Voltage  with  Regulator  In  use. 


which  is  balanced  by  the  attraction  of  the  magnet.  If 
a  load  is  thrown  on  the  generator,  the  voltage  will  tend 
to  drop,  the  alternating-current  magnet  will  weaken 
and  destroy  the  balance  of  the  core  and  lever,  and 
cause  the  main  contacts  to  close.  This  in  turn  will 
close  the  relay  contacts  and  entirely  short-circuit  the 
exciter  field  rheostat,  thus  increasing  the  exciter  voltage 
until  the  original  balance  of  the  alternating-current 
magnet  core  and  lever  is  restored,  and  the  alternating- 
current  voltage  maintained  at  the  required  value.  Figs. 
4  and  5  are  from  charts  of  recording  instruments, 
showing  how  the  regulator  steadies  the  voltage. 

The  instrument  is  also  used  with  suitable  connections 
with  several  generators  using  only  one  exciter,  and  also 
with  several  alternators  operating  in  parallel.  In  this 
case  an  equalising  rheostat  is  necessary  to  equalise  the 
load  between  the  exciters. 

The  regulator  for  continuous-current  machines  works 
on  the  same  principle  as  the  other,  but  is  simplified  by 
the  fact  that  the  exciting  voltage  is  the  same  as  the 
voltage  to  be  regulated.  It  is  therefore  possible  to 
dispense  with  one  operating  coil.  These  instruments 
will  regulate  shunt   or    compound-wound   generators, 


{a)  Cost  of  constructing  the  new  tramways,  excludin;; 

electrical  equipment 
(/>)  Cost  of  electrical  equipment  of  new  tramways  and 
of  reconstruction  and  electrical  equipment  of 
such  of  the  existing  tramways,  the  leases  of 
which  expire  in  1906,  as  have  not  yet  been 
reconstructed,  viz.  : 
Track  work,  electrical  equip-  £        s.  d. 

ment  and  street  works     . .     235,000    o    o 
I^and,  car  sheds,  workshops, 

and  machinery      ..         ..      135,620    o    o 
Rolling  stock  ..  ..      184,200    o    o 


s.    d. 


295.530     o    o 


(f)     Street  widenings :    Purchase  of  properties  and 
street  works  in  connection  with  widenings 


554,820     o    o 
168,000     o     o 
;f  1. 018,350     o    o 


It  is  intended  to  apportion  the  cost  of  the  street 
widenings  between  the  Public  Works  and  Tramways 
Committees,  having  regard  to  the  extent  to  which  such 
widenings  are  required  as  street  improvements  or  for 
tramway  purposes.  The  estimates  do  not  include 
anything  for  a  power-station,  the  cost  of  which  is 
provided  for  by  the  electricity  department. 
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TRAMWAY    AND    ELECTRIC    RAILWAY 
LEGISLATION. 


Session  of  1905. 

In  our  issue  of  December  8  last  appeared  a  list  of 
tramway  and  electric  railway  bills  to  be  promoted  in 
the  coming  session  of  Parliament,  and  we  now  give 
our  usual  tables  showing  the  lengths  of  new  line 
proposed,  the  estimated  cost,  and  the  capital  powers 
sought.  In  the  accompanying  notes  some  points  are 
mentioned  which  could  not  be  included  in  the  objects 
of  the  bills  published  in  December. 

The  two  main  features  are  the  revival  of  London 
tube  railway  schemes,  and  the  general  collapse  of 
tramway  promotion,  especially  by  companies.  Capital 
for  tramways  appears  to  be  hard  to  get,  and  the 
restrictions  on  companies  by  the  general  law  and  by 
local  authorities,  tell  their  own  tale.  A  great  many  of 
the  bills  promoted  do  not  propose  new  lines,  but  seek 
extensions  of  time,  financial  rearrangements,  and  so 
forth.  But  for  the  London  railway  schemes  and  the 
tramway  proposals  of  Birmingham  and  Glasgow,  the 
tables  would  present  a  still  more  forlorn  aspect.  Last 
year  there  were  no  proposals  for  new  tube  railways  in 
London,  owing  to  the  sitting  of  the  Royal  Commis- 
sion, and  those  now  brought  forward  are  revivals  of 
previous  years'  bills.  Whether  they  will  be  allowed 
to  proceed  remains  to  be  seen. 

The  tables  call  for  no  further  remark  except  that  a 
comparison  may  be  made  with  last  year.  At  that  time 
there  were  a  few  minor  measures  connected  with 
London  railways,  but  they  did  not  propose  new  lines. 
They  however,  contained  powers  for  a  little  additional 
capitvil.  The  total  number  of  electric  railway  and 
tramway  bills  of  all  sorts  brought  forward  by  com- 
panies was  33,  with  ii8f  miles  of  double  track  and 
62^  miles  of  single.  The  estimated  cost  was  ;f 4,075, 533, 
and  the  capital  was  ^^5, 574,666.  This  year  there  are 
35  such  bills,  proposing  63  miles  of  double  track  and 
13  miles  of  single.  The  estimated  cost  is  ;f  17,829,639, 
and  the  capital  ^^26, 114,000.  Practically  the  whole  of 
these  totals,  however,  is  for  London  railway  bills, 
companies'  tramway  proposals  being  almost  negligible. 
As  to  local  authorities*  bills,  last  year  there  were  23, 
representing  92^  miles  of  double  track  and  29  miles 
of  single,  with  an  estimated  cost  of  £5,310,767,  and 
borrowing  powers  of  £5,375,536.  This  year  there  are 
only  13  local  authorities'  bills,  representing  43^  miles 
of  double  track  and  22J  miles  of  single.  The  esti- 
mated cost  is  £2,152,415,  and  the  borrowing  powers 
£2,854,853.  Never  since  electric  tramways  really  got 
a  foothold  in  this  country  has  there  been  so  poor  a 
record. 

Fifty-one  bills  were  mentioned  in  our  December 
issue,  but  that  number  has  now  been  reduced  to  48, 
as  it  appears  from  the  Cork  Junction  Railways  Bill 
that  the  promise  that  powers  should  be  sought  to  work 
the  lines  electrically  has  not  been  carried  out,  and  as  the 
Liverpool  and  Bury  Tramway  Bills  have  been  dropped, 
the  former  because  of  an  adverse  vote  of  the  ratepayers, 
and  the  latter  because  there  was  not  a  sufficient 
majority  for  the  bill  at  a  confirming  meeting  of  the 
Town  Council.  As  on  former  occasions,  the  estimates 
of  expense  in  the  case  of  companies  do  not  include 
electrical  equipment,  while  the  municipal  estimates  do. 

Notes. 

LONDON    KLKOTRIO    RAILWAY    BILLS    (TABLK    I.). 

Baker  Street  and  Waterloo  Railway.— The  estimate  is  for 
four  subways  for  foot  passengers.  Some  of  them  are  in  substitution 
for  authorised  subways,  the  construction  of  which  is  to  be  abandoned. 

Edgware  and  Hampstead  Railway.— The  net  additional  cost 
under  this  bill  is  only  /632.  The  figure  in  the  table  is  the  estimated 
cost  of  the  deviation  railway  proposed  by  the  bill,  but  the  authorised 


piece  of  railway  which  is  in  consequence  not  to  be  constructed,  was 
estimated  to  cost  ^25,080. 

Great  Northern,  Piccadilly,  and  Brompton  Railway  (No.  i). 
— The  proposed  extension  of  the  Strand  spur  of  this  railway  to 
Waterloo  is  to  be  single  track.  As  the  distance  is  short,  one  shuttle- 
cock train  could  give  a  very  frequent  service.  Other  parts  of  the 
single  track  length  are  short  junction  lines  at  Holborn,  and  form  really 
double  track  railways  with  some  space  between  the  separate  tunnels. 
Some  of  them  are  in  substitution  for  authorised  junction  lines,  the 
construction  of  which  it  is  proposed  to  abandon. 

Great  Northern,  Piccadilly,  and  Brompton  Railway  (No.  2). 
— The  single  track  lines  form  practically  double  track  railways,  but 
the  up  and  down  tracks  and  tunnels  follow  slightly  different  courses. 

Great  Western  Railway  (New  Railways). — Among  the  lines 
proposed  in  this  bill  is  one  from  Ealing  to  Shepherd's  Bush,  and  it 
only  is  included  in  the  table.  It  may  be  expected  to  be  an  electric 
railway  as  soon  as  the  other  Great  Western  Suburban  lines  are  elec- 
trified. The  estimated  cost  given  is  for  this  railway  alone,  and  the 
capital  required  for  it  is  taken  on  a  similar  basis. 

Hammersmith,  City,  and  North  East  London  Railway.— Out 
of  the  total  length,  6  miles  18  chains  will  not  be  in  tunnel.  The 
estimate  includes  sums  for  street  widenings  and  lands,  and  ;f 400,000 
and  ^150,000  for  power-stations  at  Hammersmith  and  Shoreditch 
respectively. 

North  East  London  Railway.— Out  of  the  total  length,  13  miles 
8  chains  will  not  be  in  tunnel. 

OTHKR    OOMPANIKS'    BILLS    (TABLK    IL). 

Great  Westeun  Railway  (Additional  Powers). — The  only  part 
of  this  bill  in  which  readers  are  directly  interested  is  that  providing 
for  the  company  running  motor  omnibuses. 

London  Southern  Tramways  Company. — It  is  sought  to  provide 
that  the  powers  of  the  London  County  Council  to  purchase  the  lines 
(which  it  is  prop>osed  to  electrify)  shall  not  be  exercisable  for  42  years. 

North  Eastern  Railway.  —The  part  of  this  bill  of  direct  interest 
is  that  seeking  power  to  run  motor  omnibuses. 

Paisley  District  Tramways.— It  is  proposed  that  the  period 
before  which  the  tramways  cannot  be  purchased  by  the  local  authorities 
should  be  extended  to  40  years.  The  bill  also  provides  that  it  shall 
not  be  necessary  for  the  cars  to  be  licensed  as  hackney  carriages. 

South  Eastern  and  London,  Chatham,  and  Dover  Railway. — 
The  point  in  this  measure  is  the  transfer  to  the  company  of  the 
Sheppey  Light  Railway  at  a  purchase  price  of  /65,ooo. 

Southend  and  Colchester  Light  Railways. — The  estimate  is 
for  the  construction  of  piers  which  are  to  be  used  in  conjunction  with 
the  railways  and  with  ferries  proposed  to  be  established. 

Wemyss  Tramways.— This  bill  is  brought  forward  in  name  of  a 
single  promoter,  Mr.  R.  G.  E.  Wemyss.  so  that  there  is  no  statement 
of  capital.  Part  of  the  route  will  be  tramroad  on  lands  belonging  to 
the  promoter. 

LOCAL    AUTHORITIKS'    BILLS    (TABLK    III.). 

Aberdare  Tramways. — The  estimate  includes  ^12,396  for  new 
streets  and  widenings,  and  £14,300  for  generating  station  and  refuse 
destructor. 

AccRiNGTON  Corporation. — ^Ty.ooo  for  street  works  is  included  in 
the  estimate. 

Birmingham  Corporation.— The  estimate  is  made  up  of:  Tram- 
way construction,  ;f 295,530;  reconstruction  of  existing  tramways, 
electric  equipment  of  tramways,  land  for  generating  station,  depdts, 
etc.,  ;f 554,820:  street  works,  ;^202, 200. 

Blackpool  Improvement.— The  ;f  13,000  of  borrowing  powers  is 
for  a  road  improvement. 

Croydon  Corporation. — The  estimate  includes  ;f  12,000  for  omni- 
buses and  ;f25,ooo  for  street  widenings. 

Glasgow  Corporation  (Tramways  Con.solidation). — This  is  a 
further  powers  as  well  as  a  consolidation  bill.  The  borrowing  powers 
mentioned  in  the  measure  are  ^3,200,000,  but  as  the  existing  borrowing 
powers  are  over  two  millions,  the  new  powers  are  entered  in  the  table 
at  a  million. 

London  County  Council  (Tramways). — The  estimate  includes  the 
cost  (^'26,000)  of  the  proposed  deviation  of  the  southern  end  of  the 
Embankment — Southampton  Row  subway. 

Nottingham  Corporation. — ;f 38,700  is  included  in  the  estimate  for 
street  improvements.        

Erith's  Engineering  Company,  of  70,  Gracechutch  Street,  E.C., 
have  issued  two  useful  catalogues  descriptive  of  their  patent  underfeed 
stokers.  "  Smoke  Prevention  effected  by  Economical  Combustion  "  is 
the  title  of  a  pamphlet  which  deals  exhaustively  with  the  subject  of 
fuel  economy,  and  a  comparison  of  the  various  systems  in  vogue  is 
made  in  order  to'show  that  Erith's  patent  underfeed  stoker  gives  the 
most  satisfactory  results.  The  catalogue  of  underfeed  stokers  illus- 
trates the  application  of  this  principle  to  municipal  electricity  works, 
railway  workshops,  engineering  and  chemical  works,  etc. 
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Table  I. — London  Elfxtric  Railway  Bills.* 


I. KNOT  H    IN    MlI.KS    ANI>    CHAIN'S. 


Namk  ok  Hill. 


Baker  Street  and  Waterloo  Hallway 

Central  I^ndon  Railway  (New  Lines) 

Edgware  and  Hampstead  Railway 

Great  Northern,  Piccadilly,  and  Brompton  Railway  (No.  i) 
Great  Northern,  Piccadilly,  and  Brompton  Railway  (No.  2) 
(ireat  Western  Railway  (New  Railways) 
Hammersmith,  City,  and  North  East  Ix)ndon  Railway 
Metropolitan  Railway 

North  East  London  Railway 

Whitechapel  and  l^w  Railway  

Totals 

*  The  following  are  additional  bills,  which  do  not  propose  any  new  lines  or  fresh  capital  powers  : 

Charing  Cross,  Euston,  and  Hampstead  Railway.  Metropolitan  District  Railway. 


Double 
Track. 

Single 
Track. 

M.  Ch. 

Total- 
Reckoned  as 
Single  Tr.  ck. 

M.  Ch. 

ESTIMATKI) 

Cost. 

Capital. 

M.    Ch. 

£ 

£ 

„—          i 

— 

— 

42.500 

8     i7       1 

0    20 

17      14 

3,223,478 

4,200,000 

0     35       ' 

0     70 

25,712 

— 

0     II 

I     30 

I      52 

498,521 

600,000 

8     49 

0    78 

18      16 

3.709,110 

5,600,000 

4     38 

— 

8     76 

429.156 

430,000 

19     ii 

0    27 

39     13 

6,950.627 

9,600,000 

—           1 

— 

— 

— 

1,066.000 

17      U) 

— 

34     38 

2,692,405 

4.000,000 

— 

— 

— 

200,000 

58     62 

2     75 

120     39 

i7.57>.509 

25.696.000 

Table  II. — Other  Companies'  Bills.* 


Namk  of  Bill. 


Gosport  and  Fareham  Tramways 

Hastings  Tramways 

London  Southern  Tramways  Company 

Metropolitan  Electric  Tramways 

Oldham  and  Saddleworth  District  Tramways 

Paisley  District  Tramways        . .         . .  . .  

Southend  and  Colchester  Light  Railways 

Wellingborough  and  District  Tramroads  and  Electricity  Supply 
Wemyss  Tramways 

Totals 


Length 

IN  Mills  and 

Chains. 

Double 
Track. 

Single 
Track. 

Tolal- 
Keckoned  as 
Single  Track.  | 

ESTIMATKI) 

Cost. 

Capital, 

M.  Ch. 

M.   Ch. 

M.  Ch. 

£ 

£ 

0     47 

0     57 

1    71 

15,608 

— 

I     44 

— 

3       8 

9,418 

— 

_- 

8.717 

180,000 

— 

-- 

63,000 

— 

05 

0     58 

0     68 

8.897 

20.000 

0     56 

2     43 

3     75 

30.077 

66,000 

— 

— 

70.000 

152,000 

0       7 

0       7 

922 

— 

I     28 

6     69 
10     74 

y    45 

51.491 

— 

4     20 

ly    34 

258.130 

418.000 

The  following  other  bills  do  not  propose  any  new  lines  nor  fresh  capital  powers  in  the  way  of  electric  traction  : 


Blackpool,  St.  Anne's,  and  Lytham  Tramways. 

Buenos  Grand  National  Tramways  Company,  Limited. 

Coventry  Electric  Tramways  (Extension  of  Time). 

Dublin  United  Tramways. 

Great  Western  Railway  (Additional  Powers). 

London  United  Tramways. 

Metropolitan  and  Great  Central  Railway  Companies. 


Mexborough  and  Swinton  Tramways. 

North  Eastern  Railway. 

South  Eastern,  and  London,  Chatham,  and  Dover  KaiKvay. 

South  I^ncashire  Tramways. 

Tyneside  Tramways  and  Tramroads  Company. 

Ulster  and  Connaught  Light  Railways 

West  Cumberland  Electric  Tramways. 


Table  III. — Local  ArTHORiTiEs'  Bills.* 


Namk  oh  Bill. 


Aberdare  Tramways        

Accrington  Corporation 

Birmingham  Corporation 

Blackpool  Improvement 

Croydon  Corporation 

Glasgow  Corporation  (Tramways  Consolidation) 

Halifax  Corporation        

Ixindon  County  Council  (Tramways)  . . 
Nottingham  Corporation 
Wigan  Corporation 


Totals  . . 


Lenotm  in  Miles  and  Chains. 


Double 
Track. 

M.  Ch 

o  40 

o  40 

12  77 

o  35 

3  8 

20  42 

0  75 
2  47 

1  67 

o     34 

43     ^>5 


Single 
Track. 


M.  Ch. 

4  25 
I  44 
7   6 


37 
22 
61 

14 

18 


22   67 


The  following  bills  do  not  propose  any  new  lines  nor  fresh  borrowing  powers  : 

Bromley  Corporation.  Rhondda  Urban  District  Council. 


Total 
Reckoned  as 
Siiig'e  Track. 

M.  Ch. 


5 
2 

o 


25 

44 

o 

70 


8  53 

41  26 

7  51 

5  14 

3  68 

2  6 


no     37 


ESIIMATI  I) 

Cost. 


£ 

y3.57^> 
126,615 

1.052.550 

19.171 

170.142 

292.841 

57.820 

20t^000 
95.700 
35.000 

2. 152.415 


Borrow  I  sr. 

FoWKRS. 


£ 

93.57'^' 

126,615 

1,054,000 

13.000 

170,142 

1.000,000 

57.820 

209.000 

95.700 

35.000 

2.854.853 


Swansea  Corporation. 


Table  IV. — Totals. 


London  Electric  Railway  Bills.. 
Other  Companies'  Bills  . . 
I.ocal  Authorities'  Bills  . . 


Lkngth  in  Milks  and  Chains. 


Double 
Track. 


M.  Ch. 

58  62 

4  20 

43  65 


Single 
Track. 


M.  Ch 

2 
10 

22 


75 
74 
^7 


Grand  Totals 106    67 


3^>    56 


Total  — 
Reckoned  as 
Single  1  rack. 

M.  Ch. 

1 20     39 

19     34 

no     37 

250     30 


Kstimatki) 
Cost. 


£ 
17.571.509 
258.130 

2. 152.415 
19.982.054 


Caimtal  ok 
horrowino 

FoWKRS. 


£ 

418.000 
2.854.853 

28,968.853 
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LONDON   ELECTRIC   RAILWAYS. 


At  a  meeting  of  the  Society  of  Arts,  in  Ix>n(lon,  on  January  25,  Mr. 
Robert  P.  Porter  read  a  paper  on  London  electric  railways. 

Lord  George  Hamilton.  M.P.,  who  presided,  made  some  interest- 
ing introductory  remarks.  He  said  that  he  had  had  special,  almost 
unique,  opportunities  of  seeing  the  marvellous  augmentation  of  the 
population  of  Inner  and  (ireater  London.  Thirty-eight  years  ago  he 
was  elected  member  of  Parliament  for  the  whole  county  of  Middlesex, 
which  comprised  all  the  outer  area  north  of  the  Thames.  The  popula- 
tion he  represented  when  he  first  entered  Parliament  was  two  hundred 
thousand  ;  now  the  population  of  the  same  district  was  more  than  a 
million.  Suburban  I^ndon  had  its  occupation  in  the  City,  and  it  was 
this  feature  which  caused  the  great  difficulty  of  locomotion  in  the 
Metropolis.  In  Inner  London  it  was  impossible  to  increase  the  facilities 
offered  on  the  surface.  Streets  were  not  built  in  accordance  with  any 
great  plan  ;  they  were  the  streets  of  a  number  of  original  hamlets  or 
villages  which  had  been  absorbed  in  London  ;  it  was  impossible  to 
have  any  great  system  of  thoroughfares  such  as  many  other  capitals 
had.  Sir  Edmund  Henderson,  who  was  Chief  Commissioner  of  Police, 
had  said  "  The  streets  of  London  were  intended  for  the  traffic  of  five 
hundred  thousand,  and  I  have  to  manage  the  traffic  of  five  millions." 
But  for  the  tact,  patience,  and  skill  of  the  police  who  managed  the 
traffic  in  London  it  would  be  very  difficult  to  get  about  the  streets.  To 
deal  with  the  traffic  problem  recourse  would  have  to  be  had  to  under- 
ground railroads  of  such  a  character  as  not  to  interfere  with  the 
stability  of  houses.  If  these  railways  solved  that  problem  those  who 
achieved  the  object  would  confer  a  great  benefaction  on  London 
generally. 

Mr.  R.  P.  Porter,  in  his  paper,  first  contended  that  the  problem  of 
how  to  relieve  the  congested  streets  of  London  could  only  be  success- 
fully worked  out  by  methods  in  harmony  with  existing  conditions,  and 
not  by  grafting  methods  which  had  been  developed  under  entirely 
different  conditions  elsewhere.  He  glanced  at  the  conditions  in 
various  cities,  pointing  to  the  different  ways  in  which  town  districts 
were  situated  and  laid  out,  to  geological  formation,  and  to  municipal 
and  military  considerations.  In  all  the  great  cities  underground  rail- 
ways and  other  means  of  rapid  transit  incubated  slowly.  The 
I^ndon  Inner  Circle  Railway  was  for  its  time  a  monumental  work  of 
engineering  enterprise.  In  this,  as  in  so  many  other  branches  of 
constructive  engineering  work,  England  showed  the  way  for  other 
countries  to  follow.  The  first  tubular  railway  was  also  a  purely 
Hritish  idea,  and  first  put  to  practical  use  in  Ix>ndon.  The  Act  sanc- 
tioning the  City  and  South  I^ndon  Railway  was  only  pa.ssed  after 
great  opposition.  Turning  to  other  cities,  Mr.  Porter  described  the 
recent  and  rapid  development  of  underground  electric  railways  in 
Chicago  for  carrying  freight.  There  were  now  30  miles  of  these 
tunnels  completed,  and  the  Illinois  Tunnel  Company  expected  shortly 
to  be  able  to  deliver  50,000  tons  of  freight  per  day.  The  tunnels  had 
walls  of  concrete,  and  were  of  horseshoe  shape.  They  were  of  two 
sizes— trunk  conduits  12  ft.  9 in.  wide  and  14  ft.  6in.  high,  and  lateral 
conduits  6  ft.  wide  and  7  ft.  6  in.  high.  The  roofs  of  the  tunnels  were 
not  allowed  to  come  closer  than  24  ft.  6 in.  from  the  surface  of  the 
street.  The  cars  used  were  each  capable  of  carrying  7  tons  of  coal 
or  24  barrels  of  flour.  By  this  system  the  procedure  in  London,  New 
York,  and  elsewhere  was  reversed,  as  instead  of  putting  the  people 
into  underground  railways  and  leaving  freight  traffic  on  the  streets, 
the  streets  were  to  be  left  free  for  the  public  and  relieved  of  an 
enormous  amount  of  goods  and  coal  traffic,  which  would  be  carried  by 
the  underground  railways.  All  the  principal  buildings  in  the  business 
centre  were  connected  with  the  tunnels,  and  received  and  despatched 
goods,  etc.,  direct.  Passing  to  New  York,  Mr.  Porter  described  the 
new  Subway  system,  and  said  that  the  whole  thmg  worked  as  smoothly 
as  if  it  had  been  going  on  for  a  number  of  years.  Having  touched  on 
the  probable  early  extensions  of  the  Subway,  he  referred  to  the 
Pennsylvania  Railroad  underground  extension  through  the  heart  of 
New  York,  which  he  said  would  cost  about  ten  millions  sterling. 
Reference  was  next  made  to  the  electrification  of  the  New  York 
Central  Railway  lines  and  to  the  new  harbour  tunnel  at  Boston,  and 
Mr.  Porter  explained  that  the  ordmary  street  cars  ran  through  this 
tunnel,  the  overhead  trolley  system  being  employed  throughout.  He 
subsequently  described  generally  the  Paris  Metropolitan  Railway  and 
the  Berlin  Elevated  and  Underground  Railway. 

Returning  to  the  subject  of  London,  Mr.  Porter  gave  the  following 
comparative  figures  as  to  population  and  route  length  of  railways 
within  what  is  now  the  county  of  London  at  the  dates  specified  : 

Year.  Population.  Miles  of  railway. 

1845  ..  ..  1.949.277  ..  ..  293 

1860         ..  ..         2.808,404         ..  ..  f)9j 

1880         ..  ..         3.830.297         ••  ••         215J 

1900         •.  ••         4o3^54i         248J 

The  track  mileage  had  increased  much  more  rapidly,  as  additional* 
tracks  had  been  laid  down  on  many  lines.     He  elucidated  the  growth 
by  a  series  of  maps,  and  deduced  from  his  consideration  of  the  subject 
that   the   only  possibility  left   for  railway   extension  in   London  was 
underground.     I^ndon  was  essentially  a  railway,  not  a  tramway  city. 


There  were  in  London  and  extra-London  531  railway  stations,  and  with 
the  opening  of  the  new  tube  railways  this  number  would  be  increased 
to  over  fxx).  The  length  of  lines,  including  tube  railways,  in  Greater 
I^ndon  was  over  630  miles.  Of  the  stations.  22  were  termini,  and  into 
them  poured  daily  4.252  suburban  trains  and  445  other  trains.  The 
same  number  must  go  out.  The  difficulty  of  getting  passengers  from 
the  termini  to  their  business  would  be  remedied  in  large  measure  by 
the  new  tubes.  Electrification  of  local  lines  and  separation  from  trunk 
hne  traffic  would  increase  carrying  capacity  and  reduce  expenses. 
Four-fifths  of  the  half  million  of  passengers  brought  into  the  central 
area  of  London  every  morning  were  conveyed  by  railways,  and  one- 
fifth  by  tramways.  Statistics  were  given  of  the  numbers  of  railway 
passengers,  and  Mr.  Porter  said  that  the  new  tubes  and  the  electrified 
District  and  Metropolitan  Railways  would  provide  for  carrying  an 
additional  400  to  450  millions  of  passengers  per  annum.  He  thought 
that  the  new  accommodation  would  be  absorbed  as  soon  as  it  was 
ready  for  use.  He  next  referred  to  the  electrical  installations  for  the 
Metropolitan  and  District  Railway,  and  passed  on  to  describe  the 
routes  of  and  traffic  dealt  with  by  existing  tube  railways,  and  to  discuss 
the  questions  of  ventilation  and  protection  against  fire.  In  regard  to 
the  tube  railways  now  under  construction,  Mr.  Porter  outlined  their 
routes  and  showed  how  they  would  facilitate  transit  by  interchange 
stations  at  numerous  points.  On  the  question  whether  the  new  tube 
railways  would  pay,  he  thought  they  would,  and  with  the  growth  of 
I^ndon  they  would  undoubtedly  become  profitable  investments.  Re- 
viewing his  subject  generally,  Mr.  Porter  said  that  he  was  no  advocate 
of  transportation  by  underground  electric  railways  alone,  as  all  methods 
had  their  place  in  the  solution  of  the  London  problem.  The  important 
thing  was  to  get  all  the  means  of  communication  to  work  in  harmony. 
The  unification  of  the  several  facilities  by  some  common  ownership  or 
consolidation  of  management  must  be  precedent  to  any  really  satisfactory 
or  lasting  solution  of  the  problem.  It  was  large  electrical  power- 
houses that  would  bring  the  interests  together.  The  tangle  of  steam 
railways  in  London  would,  he  believed,  be  electrified  within  ten  years 
and  operated  on  some  harmonious  system.  Another  movement  work- 
ing for  the  relief  of  the  streets  was  the  change  of  the  omnibus  and  car 
companies  from  horses  to  motors.  In  the  aggregate  the  work  going 
forward  at  the  present  time  was  enormous,  and  exceeded  in  mileage 
and  capital  investment  the  great  works  in  Paris,  New  York,  and 
Chicago.  As  a  rule  most  of  the  modern  towns  of  the  world  were 
fairly  well  supplied  with  rapid  transit,  and  in  those  cities  the  problem 
did  not  present  anything  like  the  difficulties  and  obstacles  which  had 
to  be  overcome  when  dealing  with  this  question  in  the  greatest  of  all 
modern  centres  of  population — London. 

LONDON  COUNTY  COUNCIL  TRAMWAY 
MATTERS. 

The  London  County  Council  resumed  its  sittings  after  the  Christmas 
recess  on  January  24. 

Tramway  Traffic  During  Fog. 
In  the  report  of  the  Highways  Committee,  it  was  stated  that  the 
exceptionally  foggy  weather  which  prevailed  during  the  week  preceding 
Christmas  necessitated  the  cessation  or  dislocation  of  a  very  large  pro- 
portion of  ordinary  traffic  in  London,  but  the  Committee  reported  with 
much  satisfaction  that  the  Councils  tramways  staflf  performed  their 
duties  so  assiduously  that  the  car  services  were  well  maintained.  The 
Committee  had  arranged  for  the  whole  of  the  staff  to  be  informed  of  the 
high  appreciation  of  the  energetic  manner  in  which  the  employees  had 
carried  out  their  specially  arduous  duties. 

End  Screen  for  Greenwich  Station. 
The  Committee  reported  that,  in  accordance  with  authority  given  to 
them,  they  had,  during  the  Christmas  vacation,  opened  tenders  for  the 
erection  of  the  temporary  end  screen  required  for  the  first  portion  of  the 
(Greenwich  generating  station.     The  tenders  received  were ; 

Wm.  Harbrow,  London    ...    £i,437    I    H.  Lovatt,  Limited,    London  £x.88o 
J.  McManus,  London         ...       1.1*76    |    Humphreys,  Limited,  London     2,441 

They  had  decided  that  the  lowest  tender,  that  of  Messrs.  Harbrow. 
was  satisfactory,  and  they  accepted  it. 

The  Northern  Tramways. 
The  report  also  made  reference  to  the  consideration,  by  various 
bodies  concerned,  of  the  drawings  showing  the  proposed  conduit 
system  for  the  first  sections  of  the  northern  tramways  to  be  electrified, 
and  the  Committee  reported  that  the  Board  of  Trade  had  now  signified 
their  approval  of  the  system,  and  of  a  slot  not  exceeding  one  inch  in 

width. 

Miscellaneous. 

In  a  report  presented  by  the  Establishment  Committee,  it  was  recom- 
mended that  an  advertisement  be  issued  inviting  applications  for  the 
vacant  post  of  principal  assistant  in  the  engineer's  department  of  the 
Council  at  a  salary  of  /500  a  year.  They  also  proposed  that  a  resolu- 
tion passed  on  December  13  last,  authorising  an  advertisement  for 
applications  for  the  position  of  assistant  in  the  mechanical  section  of 
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the  engineer's  department,  be  rescinded,  as  the  engineer  had  now  asked 
that  the  filUng  of  the  vacancy  should  be  postponed  for  a  few  months. 

The  same  Committee  proposed  that  an  agreement  be  entered  into 
with  Messrs.  Mann  and  Overton,  7a,  Lower  Belgrave  Street,  S.W.,  for 
the  hire  for  six  months  of  two  motor  cars  for  /800,  for  the  use  of  com- 
mittees and  heads  of  departments.  Seven  offers  had  been  received, 
and  the  Committee  considered  that  the  one  recommended  was  the 
most  satisfactory. 

The  Highways  Committee  recommended  approval  of  an  expenditure 
of  ;f5,ooo,  in  addition  to  that  of  ^24,364  already  authorised,  for  laying 
of  cable  ducts  for  the  New  Cross  and  Greenwich  sections  of  the  tram- 
ways, under  the  contract  with  Messrs.  Reid  Brothers.  Several  reasons 
were  assigned  for  the  excess  expenditure,  among  them  being  that  in 
some  places  it  had  been  found  necessary  to  lay  the  ducts  in  the  carriage 
way,  thus  increasing  the  cost,  and  that  underground  obstructions 
proved  to  be  very  numerous. 

The  various  proposals  were  adopted  by  the  Council. 

Mr.  Phillimore  asked  where  the  superiority  of  the  tramcars  lay  in 
foggy  weather. 

Mr.  Baker  (chairman  of  the  Committee)  replied  that  the  advantage 
lay  in  the  fixed  lines.  The  men  had  rendered  splendid  service  during 
the  foggy  weather. 

Mr.  Gilbert  said  that  during  the  fog  people  had  to  abandon  the 
trains,  and  the  only  means  of  getting  near  their  homes  was  by  the 
Council's  cars.  He  testified  to  the  pluck  and  skill  of  the  motor-men, 
and  said  that  many  people  wished  that  the  services  so  rendered  could 
have  been  recognised  in  a  more  tangible  way  than  by  a  formal  ex- 
pression of  thanks. 

Mr.  Hubbard  said  he  wished  the  heat  underneath  the  seats  could  be 
removed.    This  made  the  cars  most  unpleasant  sometimes. 

Mr.  Yates  asked  what  the  extra  profit  was  on  the  covered  cars. 

Mr.  Baker,  in  reply,  said  that  the  extra  profit  was  about  ijd.  per 
car-mile  on  the  covered  cars,  or  about  £^  a  week  per  car.  The 
covered  cars  were  very  popular.  As  to  the  heat  underneath  the  seats, 
this  was  caused  by  the  electrical  arrangements  on  a  few  of  the  cars, 
which  were  being  altered,  and  he  hoped  the  inconvenience  would  soon 
be  done  away  with. 

Tramway  Invention  by  an  Official. 
At  a  meeting  of  the  London  County  Council  on  January  31,  a  report 
was  presented  by  the  General  Purposes  Committee,  which  contained 
an  illustration  of  the  peculiar  arrangements  under  which  the  employees 
of  the  Council  have  to  work.  The  Committee  stated  that  they  had 
had  before  them  an  application  by  Mr.  W.  Watkins,  an  official  in 
the  engineer's  department,  asking  that  he  might  be  allowed  to  take  out 
a  patent  for  a  continuous  feed  system  which  he  had  invented  for 
electric  conduit  tramways.  The  standing  orders  provided  that  any 
official  who  desired  to  take  out  a  patent  for  an  invention  must,  after 
obtaining  provisional  protection,  obtain  the  permission  of  the  Council 
before  taking  further  steps,  and  the  Committee  now  recommended  that 
Mr.  Watkins  be  permitted  to  take  out  his  patent,  subject  to  the  con- 
dition that  the  Council  be  allowed  to  use  it  without  payment. 
New  Tramway  Construction  in  North  London. 
The  Highways  Committee,  in  their  report,  stated  that  they  had 
considered  six  tenders  which  had  been  received  for  road  work  and  plate- 
laying  for  the  electric  conduit  tramways  authorised  by  the  Council's 
Act  of  1904,  from  the  existing  lines  in  Clerkenwell  Road,  via  Rosebery 
Avenue  and  St.  John  Street"  Road  to  the  existing  lines  at  the  Angel, 
Islington.     The  following  were  the  tenders : 

John  Mowlem  and  Company,  Limited,  London £^27.9-25    o    o 

R.  W.  Blackwell  and  Company,  Limited,  London        29.14914    6 

William  Griffiths  and  Company,  Limited,  London       ^y,7"4     i     5 

Dick,  Kerr  and  Company,  Limited,  London        29,9^4    910 

J.  G.  White  and  Company,  Lhnited,  London      31,218    710 

Muirhead,  GreiK,  and  Matthews,  London 3»,C>9  >5    6 

The  engineer's  estimate  of  the  cost  was  /26,432  i6s.  5d.  The  Com- 
mittee were  of  opinion  that  the  lowest  tender,  that  of  J.  Mowlem  and 
Company,  Limited,  should  be  accepted.  It  was  proposed  that  in  the 
first  instance  the  lines  should  be  worked  by  horses,  and  that  until 
electric  traction  was  adopted  the  conductor  rails  should  not  be  placed 
in  the  conduits.  The  tramways,  when  completed,  would  be  worked  by 
the  North  Metropolitan  Tramways  Company,  in  conjunction  with  the 
other  northern  lines.  The  Committee  accordingly  recommended  that 
Messrs.  Mowlem's  tender  be  accepted,  and  that  that  firm  be  allowed  to 
sublet  the  following  portions  of  the  work :  (i)  To  the  Hadfield  Steel 
Foundry  Company,  Limited,  of  Sheffield,  the  manufacture  of  the 
special  work  (consisting  of  points,  crossings,  etc.) :  (2)  to  the  Anderston 
Foundry  Company,  Limited,  of  Middlesbrough,  the  manufacture  of 
cast-iron  yokes,  road  boxes,  and  covers;  (3)  to  the  Associated  Portland 
Cement  Manufacturers,  Limited,  and  Messrs.  Martin,  Earle,  and 
Company,  the  supply  of  cement;  and  (4)  to  Messrs.  Bayliss,  Jones, 
and  Bayliss,  Limited,  of  Wolverhampton,  the  manufacture  of  the  tie- 
bars  and  bolts. 
The  various  proposals  were  adopted. 

Mr.  Baker,  replying  to  a  question  in  reference  to  a  statement  made 
by  Mr.  Cosmo  Bonsor  at  a  recent  meeting  of  the  South  Hasteru  Railway 
Company,  said  that  so  far  from  the  tramways  being  aided  from  the  rates, 
the  tramways  had  aided  the  rates  in  the  past  six  years  by  £293,592. 


BRIGHTON    RAILWAY    ELECTRIFICATION. 


Confirming  the  reports  which  have  been  current  for  some  time,  it  was 
officially  announced  during  January,  on  behalf  of  the  London,  Brighton, 
and  South  Coast  Railway  Company,  that  they  are  about  to  proceed  to 
put  to  the  test  on  a  section  of  their  line  the  single-phase  alternating- 
current  system  of  electric  traction .   Their  consulting  electrical  engineer, 
Mr.  Philip  Dawson,  has  drawn  up  the  scheme,  which  deals  with  the 
part  of  the  railway  between  Battersea  Park   and  Peckham   Rye,  a 
length  of  about  five  miles.     This  section  has  been  selected  for  the 
experiment  because  it  is  not  a  mam  line.     It  is  in  the  heart  of  the 
company's  heaviest  traffic,   that  from    the  suburban  stations  on  the 
south  side  of  the  metropolis  to  London  Bridge  and  Victoria,  as  many 
as  seven  millions  of  passengers  being  conveyed  annually  from  that 
district  to  the  London  termini.    The  "shuttle  service,"  which  is  first 
contemplated,  will  be  run  between  the  hours  of  9  or  10  in  the  morning 
and  4  or  5  in  the  afternoon,  passengers  changing  cars  at  each  end.     In 
this  way  the  convenience  of  the  early  workers  will  not  be  interfered 
with,     if  the  directorate  are  able  to  convince  the  Board  of  Trade  that 
the  electrification  is  a  decided  improvement  upon  the  present  system, 
about  which  the  general  manager  appears  to  entertain  a  very  decided 
opinion,  the  scheme  will  be  extended  on  the  main  line  to  London 
Bridge  and  Victoria.     At  first  the  company  will  have  to  seek  outside 
power  to  run  the  experiment,  but  an  electric  power-station  is  being 
built  at  New  Cross  for  other  electrical  requirements  of  the  company, 
which  will  be  available  for  working  this  interesting  development  and 
its  extension,  whenever  required.     The  officers  of  the  company  have 
strong  objections  to  the  use  of  the  third-rail  system  on  their  railway, 
and  they  believe  that  the  single-phase  system  with  an  overhead  con- 
ductor  will   be  both   safer  and   cheaper.     Of  course  it  is  only  the 
development  of  the  single-phase  motor  within  the  last  year  or  two 
which  has  made  the  project  feasible.     Both  on  the  Continent  and  in 
America  single-phase  railway  motors  have  been  evolved  which  are 
said  to  give  every  satisfaction  in  traction  work.     The  primary  great 
advantage  which  such  a  system,  if  otherwise  desirable,  presents  is  the 
abolition  of  sub-stations.     The  high-tension  current  is  led  direct  along 
the  overhead  conductor,  and  a  transformer  carried  in  the  train  reduces 
the  pressure  before  the  current  enters  the  motors.      As  the  current  is 
alternating  throughout,  no  rotary  converters  are  required.     Of  course, 
on   a   railway  of    considerable    length    switchboard    stations   might 
possibly  be  required  here  and  there,  but  there  would  be  no  moving 
machinery  in  them. 


TRAMWAYS   ASSOCIATION    AND   THE 
CENTRAL  LONDON  RAILWAY. 


Under  arrangement  made  by  Mr.  E.  Benedict,  the  secretary,  mem- 
bers of  the  Tramways  and  Light  Railways  Association  paid  a  visit  on 
January  16  to  the  power-station  of  the  Central  London  Railway.  The 
party  assembled  at  Oxford  Circus  Station,  where  they  were  received 
by  Mr.  G.  C.  Cuningham,  general  manager  of  the  railway.  They 
were  then  conveyed  in  a  feserved  car  on  one  of  the  trains  to 
Shepherd's  Bush.  After  the  ordinary  passengers  had  alighted,  the 
train  with  the  members  of  the  Association  was  run  up  the  incline  to 
the  depot  and  right  into  one  of  the  car  sheds.  Walking  over  to  the 
generating  station,  the  boiler-house  was  first  inspected.  The  furnaces 
are  hand-fired,  and  it  was  stated  that  the  results  are  believed  to  be 
better  than  when  mechanical  stokers  are  used.  The  coal  is  raised  by 
a  conveyor  to  overhead  bunkers  in  the  usual  way,  and  the  coal  shoots 
lead  the  fuel  down  to  the  firing  floor  in  front  of  the  furnaces.  Passing 
on  to  the  engine-room,  the  members  inspected  the  main  engines  and 
three-phase  generators,  and  afterwards  had  the  leading  arrangements 
of  the  switchboard  pointed  out  to  them.  A  visit  was  next  paid  to  the 
repairing  shops,  where  some  of  the  discarded  electric  locomotives 
were  still  to  be  seen.  On  returning  to  the  car  shed  the  members  were 
shown  some  of  the  steel  cars  which  have  been  in  service  for  the  past 
eighteen  months.  In  general  appearance  they  do  not  differ  from  the 
wood  cars,  and  the  internal  fittings  are  of  wood.  Each,  however,  is 
i2cwt.  lighter  than  the  ordinary  car,  and  owing  to  the  thinness  of  the 
walls  the  inside  width  is  4jin.  greater  than  that  of  the  wood  cars. 
On  the  return  journey  some  of  the  members  had  an  opportunity  of 
travelling  in  the  driver's  cab  in  the  front  of  the  train,  where  they 
could  see  how  the  Thomson-Houston  multiple-unit  control  behaves  in 
service.  The  lights  in  the  tunnels  were  turned  on  to  show  their 
appearance  if  required  in  a  case  of  emergency.  At  Bond  Street 
Station  the  party  left  the  train  and  were  shown  the  sub-station  there. 
This  is  the  newest  of  the  sub-stations  on  the  line,  and  instead  of  being 
placed  in  the  bottom  of  the  lift  shaft,  as  in  other  cases,  it  is  housed  in 
a  building  on  the  street  level.  This  sub-station,  besides  containing  the 
usual  transformers,  converters,  and  switchboard,  has  also  two  motor- 
generators,  which  are  used  to  boost  up  the  pressure  on  the  lighting 
circuits  of  the  railway,  the  whole  of  the  passenger  stations  l>eing 
supplied  with  lighting  current  from  Bond  btreet.  The  members  of 
the  Association  subsequently  proceeded  to  the  City,  well  satisfied  with 
their  visit. 
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Mr.  Harold  W.  Seymour  has  been  appointed  to  the  post  of  car- 
shed  superintendent  at  Blackburn. 

Mr.  A.  J.  Abraham,  of  Partick,  has  been  appointed  electrical 
engineer  to  the  Lanark  County  Council. 

Mr.  J.  D.  Allen,  assistant  engineer  of  the  Lanarkshire  Tramways 
Company,  has  been  presented  by  the  employees  with  a  handsome 
drawing-room  clock,  on  the  occasion  of  his  marriage. 

Lord  Qeor^e  Hamilton,  M.P.,  and  Mr.  J.  Clifton  Robinson 
have  been  elected  directors  of  the  Underground  Electric  Railways 
Company  of  London. 

Mr.  Q  S.  B.  Andrews,  deputy  town  engineer,  has  been  appointed 
chief  engineer  to  Johannesburg  Town  Council,  in  place  of  Mr.  D. 
Leiich,  who  has  resigned.     The  salary  is  /i,8oo  per  annum. 

Mr.  R.  B.  Leach,  late  assistant  engineer,  has  been  appointed  chief 
engineer  and  manager  of  the  Farnworth  Urban  District  Council's 
electricity  and  tramways  undertakings. 

The  Rt.  Hon.  J.  Lloyd  Wharton,  M.P.,  has  been  elected  vice- 
chairman  of  the  North  Eastern  Railway  Company  in  succession  to  the 
late  Sir  Lowthian  Bell. 

Mr.  Joseph  Carter  has  been  appointed  secretary  of  the  Metropolitan 
District  Railway,  in  the  place  of  Mr.  William  Jones,  who  retired  at 
the  end  of  the  year. 

Mr.  F.  R.  Davenport,  who  for  many  years  has  been  with  the 
British  Thomson-Houston  Company,  and  latterly  manager  of  their 
London  office,  has  accepted  a  p>osition  with  the  firm  of  Peter 
Brotherhood,  engineers,  Westminster. 

Mr.  A.  Walklngton  has  been  granted  an  honorarium  of  £zo  by 
the  Stalybridge,  Hyde,  Mossley  and  Dunkin field  Tramways  and 
Electricity  Board  upon  the  temination  on  December  31  of  his 
engagement  as  chief  clerk  to  the  engineer-in-chief  during  the  consulting 
period  of  three  years. 

Mr.  R.  L.  Acland,  electrical  engineer  to  the  Chesterfield  Cor- 
poration, has  been  appointed  to  the  joint  offices  of  electrical  engineer 
and  tramway  manager,  at  a  salary  of  ^[^350  per  annum,  rising  to  £^00 
at  the  expiration  of  a  year. 

Mr.  1.  E.  Winslow,  of  20,  Bishopsgate  Street,  EC  .  has  been 
appointed  by  the  Coventry  Electric  Tramway  Company  to  superintend 
the  construction  of  about  three  miles  of  new  tramways  and  the 
reconstruction  of  five  and  a-half  miles  of  existing  tramways. 

Mr.  J.  F.  I.  Thomas,  who  was  appointed  by  Messrs.  Mordey  and 
Dawbarn  as  their  resident  engineer  in  connection  with  the  Johannesburg 
electric  lighting  and  i  ram  way  scheme,  has  arrived  in  Johannesburg, 
and  has  taken  up  his  duties. 

Mr.  James  C.  In^lls,  general  manager  of  the  Great  Western 
Railway,  has  been  nominated  by  the  Council  of  the  Institution  of  Civil 
Engineers  as  one  of  their  representatives  on  the  Engineering  Standards 
Committee,  in  the  place  of  the  late  Mr.  John  Allen  McDonald,  engineer- 
in-chief  of  the  Midland  Railway. 

Mr.  John  Elliot  has  been  appointed  superintendent  of  the  Midland 
Railway,  in  succession  to  Mr.  T.  Eaton.  Mr.  Elliot  was  formerly 
passenger  agent  at  St.  Pancras.  In  October,  1901,  he  was  appointed 
London  district  superintendent,  and  two  years  ago  became  outdoor 
assistant  superintendent  of  the  line. 

Mr.  H.  A.  Neville,  assistant  electrical  engineer  to  Wakefield 
Corporation,  has  been  recommended  to  the  Council  by  the  Electric 
Lighting  Committee  for  the  position  of  borough  electrical  engineer 
from  April  i,  at  a  salary  of  £yyo  a  year,  rising  by  annual  increments 
of  /25  to  /400  per  annum. 

Mr.  A.  A.  Blackburn,  who,  as  we  recently  announced,  is  leaving 
Manchester  in  order  to  take  up  an  appointment  on  the  Belfast  Cor- 
poration Tramways,  was,  on  January  28,  the  recipient  of  a  testimonial 
from  the  employees  of  the  Manchester  Corporation  Tramways,  with 
whom  he  has  been  associated  during  the  past  two  and  a  half  years. 

Mr.  Frank  Armstrong,  chief  inspector  of  the  Bolton  Corporation 
Tramways,  has  been  appointed  traffic  superintendent  of  the  Waltham- 
stow  Tramways,  at  a  salary  of  £iy>.  The  remuneration  appears  quite 
inadequate,  and  we  are  glad  to  note  that  it  will  be  reconsidered  by  the 
Walthamstow  Urban  District  Council  three  months  after  the  opening 
of  the  tramways. 

Mr.  Lewis  D.  Tandy,  an  American  electrical  engineer,  who  has 
been  resident  in  London  for  a  number  of  years,  has  been  appointed 
general  manager  of  the  Singapore  Electrical  Tramways  Company. 
This  company,  which  has  a  capital  of  /65o,ooo,  will  commence  its 
operations  in  April  next.  It  will  initiate  the  first  system  of  electrical 
tramways  in  Singapore,  and  will  at  the  same  time  provide  the  city 
with  electric  light. 

Mr.  C.  W.  Shepherd,  traffic  superintendent  of  the  Edinburgh 
and  District  Tramway  Company,  was  on  January  13  presented  by  the 
employees  with  a  gold  watch,  as  a  mark  of  their  appreciation  of  his 
eftbrts  in  raising  a  fund  in  aid  of  the  widows  and  orphans  of  the  tram- 
waymen.  Since  the  fund  was  started  in  October,  1903,  the  sum  of  £<)o 
has  been  paid  away,  while  at  the  present  time  five  widows  and  fifteen 
children  are  receiving  relief  at  the  rate  of  from  7s.  6d.  to  los.  a  week. 


Mr.  E.  H.  Mottram,  general  manager  of  the  Poole  and  District 
Electric  Traction  Company,  was  presented  by  the  employees  on 
January  5  with  a  handsome  clock  as  a  token  of  their  esteem.  The 
occasion  was  the  third  annual  dinner  of  the  company's  employees,  and 
it  will  probably  be  the  last  under  the  old  regime,  as  the  tramways  will 
shortly  be  acquired  by  the  I^ournemouth  Town  Council.  A  liope  was 
expressed  that  'Mr.  Mottram  would  retain  the  managership  u'lider  the 
Corporation. 

Mr.  Henry  Evans,  formerly  goods  manager  of  the  Glasgow  and 
South  Western  Railway,  who  has  recently  been  appointed  chief  goods 
manager  of  the  Midland  Railway,  was  presented  on  January  20,  at 
St.  Enoch  Station  Hotel.  Glasgow,  with  a  massive  silver  salver  of  early 
English  design,  with  rich  scroll  border  and  feet,  and  four  silver  candle- 
sticks ^m  suite,  together  with  a  diamond  pendant  for  Mrs.  Evans,  from 
the  employees  of  the  Glasgow  and  South  Western  Railway,  as  a  token 
of  their  esteem. 

Mr.  M.  Rathborne,  who  has  for  some  time  been  the  general 
manager  of  the  Middleton  Electric  Traction  Company  and  the  Oldham, 
Ashton,  and  Hyde  Tramway  Company,  is  now  devoting  the  whole  of 
his  time  to  the  management  of  the  latter  undertakin::.  The  employees 
of  the  Middleton  Electric  Traction  Company  have  made  him  a  presenta- 
tion, consisting  of  a  liquor  case  and  gold  ring,  and  in  doing  so  expressed 
the  regret  they  felt  at  his  leaving  them,  and  spoke  of  the  high  appre- 
ciation they  had  of  his  management 

Mr.  Stanley  J.  Leech  has  resigned  his  appointment  with  the 
British  Electric  Traction  Company  as  manager  and  engineer  of  their 
Weston-Super-Mare  and  District  Electric  Supply  Company.  -He  has 
held  the  appointment  for  five  years,  superintending  all  the  original 
construction  work,  power  house,  mains,  etc.,  and  later,  the  equipment 
of  the  tramways,  and  managing  all  departments.  He  has  resigned  in 
order  to  enter  into  partnership  with  Messrs.  J.  B.  Saunders  and  Com- 
pany, of  I,  Palmer  Street,  Westminster,  railway  telegraph  engineers 
and  general  contractors.     His  new  address  is  i,  James  Street,  Cardiff. 

Mr.  M.  H.  Volk  has  resigned  his  position  as  works  engineer  to  the 
Brighton  Corporation  Tramways  Department,  which  he  has  held  for 
the  past  three  years,  to  take  up  an  appointment  as  engineer  and 
manager  to  the  Brighton  Beach  Electric  Railway.  On  January  20, 
Mr.  Volk  was  pi-esented  with  a  splendid  case  of  drawing  instruments 
and  a  book  on  railway  working.  On  making  the  presentation  on  behalf 
of  the  office  staff,  Mr.  T.  B.  Holliday,  tramways  engineer  and  general 
manager,  expressed  regret  on  losing  Mr.  Volk,  but  wished  him  every 
success  in  his  new  career.  Mr.  Volk  was  also  the  recipient  of  a  hand- 
some walking-stick  from  the  works  staff. 

Mr.  W.  R.  Hederstedt,  of  London,  has  been  appointed  chief 
officer  of  the  Exeter  Corporation  Tramways  (now  under  construction), 
for  a  period  of  twelve  months,  at  an  inclusive  salary  of  ;f  400  for  three 
months'  continuous  service  and  nine  months'  consultative  and  advisory 
services.  Mr.  Hederstedt  was  formerly  deputy -engineer  of  the  British 
Electric  Traction  Company,  and  has  since  been  connected  with  the 
London  County  Council  tramways  department.  He  has  also  had 
considerable  experience  in  India,  supervising  the  construction  of  rail- 
ways and  tramways,  and  is  a  nephew  of  the  former  chief  engineer  of  the 
Oudh  and  Rohilcund  Railway. 

Newcastle  Tramways  Managership.— The  Newcastle  Tram- 
ways Committee  on  January  20  reduced  the  number  of  applicants  for 
the  managership  of  the  tramways  to  five,  these  being  : 

Mr.  H.  E.  Yerbury,  chief  engineer  and  deputy  manager  of  Sheffield  Tramways. 

Mr.  C.  J.  Spencer,  general  manager  of  Bradford  Tramwa>s. 

Mr.  C.  W.  Mallins,  superintendent  and  deputy  manager  Liverpool  Tramways. 

Mr.  Ernest  Hatton,  general  manager  Salford  Tramways. 

Mr.  G.  Conaty,  manager  of  Birmingham  and  Midland  Tramways. 

On  January  30  the  Committee  still  further  reduced  the  number  of 
candidates  for  the  post  of  tramways  manager.  The  City  Council  have 
now  to  make  a  selection  from  Messrs.  G.  Conaty,  E.  Hatton,  and 
H.  E.  Yerbury,  It  was  expected  that  the  appointment  would  be  made 
at  the  Council's  meeting  on  February  i,  but  the  matter  has  now  been 
deferred  in  order  that  a  deputation  may  visit  the  cities  where  the 
candidates  are  now  employed. 

Tramways  Association.  Mr.  H.  M.Sayers,  M.I.M.E.,  read  a  paper 
before  the  Tramways  and  Light  Railways  Association  on  January  13, 
in  which  he  dealt  with  the  choice  of  materials  and  the  design  of  parts 
required  in  tramway  overhead  construction.  Pressure  on  s()ace 
obliges  us  to  postpone  further  reference  to  the  paper  at  present. 


The  Dolter  Surface  Contact  System.— By  invitation  of  the 
Birmingham  City  Association,  an  exhibition  of  the  Dolter  system  was 
given  in  the  end  of  January  at  the  Grand  Hotel,  Birmingham.  The 
system,  which  was  illustrated  by  a  working  model,  has  been  installed 
in  Paris  for  more  than  three  years,  a  trial  line  is  working  at  Dresden, 
and  it  is  being  introduced  into  Torquay.  The  model,  which  demon- 
strated the  easy  running  of  the  cars,  was  under  the  supervision  of  Mr. 
H.  Lancaster,  representing  the  company  ;  a  full-sized  stud  with  the  iron 
skates  at  work  being  shown  alongside.  It  is  noteworthy  that  the 
system  can  be  worked  practically  without  interruption  in  connection 
with  a  route  having  the  overhead  equipment. 
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NEW  CONTRACTS  AND  ORDERS. 


Norwich  Town  Council  have  accepted  the  tender  of  Messrs.  C. 
\.  l*arsons  and  Company,  for  a  1,000  k\v.  steam  turbo-generator 
at  ;f6,40o 

Swindon  Corporation  have  accepted  the  tepder  of  Messrs.  Davey, 
Paxman  and  Company,  of  Colchester,  for  a  new  generating  set 
at  /2,o68. 

Yarmouth  Town  Council  have  accepted  tlie  tender  of  the  Albion 
Clay  Company,  of  Woodville,  Burton-on-Trent,  for  conduits  at  5s.  6d. 
per  yard. 

Messrs.  Pearson,   Muggins  and  Company,  Limited,  of  51, 

Scrutton  Street,  Finsbury,  E.C.,  have  secured  the  contract  for  the 
supply  of  uniforms  for  the  motor-men  and  conductors  of  the  Cardiff 
Corporation  Tramways. 

5tOClcport  Corporation  have  accepted  the  tender  of  Walter  Scott, 
I.imited,  for  tramway  rails,  and  that  of  the  Cooper  Patent  Anchor 
Joint  Company  for  rail  joints. 

Yarmouth  Corporation  have  accepted  the  tender  of  Millar's  Karri 
and  Jarrah  Company,  Limited,  for  the  supply  of  ij  million  Jarrah 
blocks  for  the  Gorleston  tramways  at  £y  i8s.  3d.  per  1,000. 

West  Ham  Corporation  have  ordered  34  car  Ixxlies  from  the 
Brush  Electrical  Engineering  Company,  and  one  car  complete  with 
radial  action  truck  and  Kaworth's  regenerative  control  equipment. 

Messrs.  C,  A.  Parsons  and  Company,  of  Newcastle-on-Tyne, 
have  received  an  order  from  the  Whitby  Urban  District  Council  for  a 
200  Kw.  steam  turbine  at  ;f  1,550. 

The  Brush  Electrical  Engineerins:  Company  Limited,  have 
secured  a  contract  from  the  Birmingham  and  Midland  Tramways  for 
the  supply  of  32  traction  motors. 

Messrs.  S«  Dixon  and  Son,  of  Leeds,  have  received  an  order 
for  the  installation  ol  Turners  automatic  point  controller  on  the 
Kotherham  Corporation  Tramways. 

Messrs.  Aslcham  Brothers  and  Wilson,  of  Sheffield,  have 
received  an  order  from  Yarmouth  Corporation  for  the  points  and 
crossings  re<|uired  on  the  (iorleston  and  Southtown  Tramways. 

Cardiff  Electric  Li^htin^  Committee  have  accepted  the  tender 
of  the  General  Electric  Company  for  two  1,100  kw.  generators  at 
;f3.ii4,  and  that  of  J.  Musgrave  and  Sons  for  two  1,600  i.n.r.  engines 
at  jf  14.304. 

Mr.  Jas.  W.  Courtenay,  of  Amberley  House,  Norfolk  Street, 
Strand,  W.C,  has  been  appointed  sole  advertising  contractor  for  the 
Musselburgh  Electric  Tramways. 

The  Forest  City  Electric  Company,  of  3,  (;ore  Street, 
Piccadilly,  Manchester,  have  supplied  their  '•  Protected  "  rail  bonds 
to  the  Leith  and  Belfast  Corporations  for  the  tramways  now  under 
construction. 

Durban  Tramways  Department  have  placed  orders  with  the 
I^ncashire  Dynamo  and  Motor  Company  for  a  booster,  and  with  the 
Tudor  Storage  Battery  Syndicate  for  a  battery  of  250  cells  of  770 
ampere-hours  capacity. 

The  Railway  and  General  En^neerin;  Company,  Limited, 

of  Nottingham,  have  received  orders  for  rail  grinders  from  the  I>ondon 
County  Council  and  from  the  Cape  Electric  Tramways.  They  also 
recently  supplied  one  of  these  machines  to  the  Halifax  Corporation. 

The  London  General  Omnibus  Company  have  ordered  six 
motor  'buses  from  the  Wolseley  Company,  to  be  ready  by  the  end  of 
March.  The  Great  Western  Railway  Company  and  the  Birmingham 
Motor  Express  Company  have  also  ordered  motor  'buses  from  the 
Wolscley  firm. 

Messrs.  Hudson  and  Bowring:,  of  Manchester,  have  secured  con- 
tracts from  the  following,  for  the  fitting  of  cars  with  their  ''HB.'* 
life-guards,  viz.  :  Birmingham  and  Midland  Tramways.  Chesterfield 
Corporation  Tramways,  Lincoln  Corporation  Tramways,  and  Penang 
Electric  Tramways. 

The  British  Electric  Equipment  Company,  Limited,  have 
the  contract  for  the  construction  of  the  permanent  way.  overhead 
equipment,  and  the  laying  of  feeder  cables  for  the  Dover  and  Kiver 
light  railways,  which  are  being  added  to  the  Dover  Corporation  tram- 
way system. 

Glasgow  Tramways  Committee  have  recommended  that  the 
tender  of  the  British  Westinghouse  Company  for  the  supply  of  motor 
equipments  and  spare  parts  for  100  electric  cars  should  be  accepted, 
and  that  the  tender  of  the  same  firm  for  100  sets  of  the  Westinghouse 
magnetic  brake  should  also  be  accepted. 

Perth  Electricity  Committee  have  accepted  the  tender  of  the 
Hritish  Electric  Plant  Company,  of  .Alloa,  N.B.,  for  the  engine  and 
dynamo  re<iuired  at  the  power-station  in  connection  wtth  the  electrifi- 
cation of  the  tramways.  The  tender  of  Messrs.  Cowan  and  Companv, 
of  Salford,  for  the  tramways  switchboard  has  also  been  accepted. 


Tramcars  for  the  Argentine.— Messrs.  Dick,  Kerr  and  Com- 
pany are  shipping  150  cars  to  the  La  Capital  Tramways  Company  of 
Buenos  Ay  res.  These  cars  are  of  the  new  Preston  double-service 
type.  The  company  have  orders  for  additional  cars  of  the  same  type 
from  the  Buenos  Ayres  and  Belgrano,  and  the  Buenos  Ayres  Electric 
Tramway  Companies. 

The  Brush    Electrical    Engineering   Company,    Limited, 

have  received  through  Messrs.  Greenwood  and  Batley  an  order  for 
four  cars,  to  be  equipped  with  British  Thomson- Houston  motors,  for 
the  Colne  and  Trawden  light  railways.  The  Brush  Company  have 
also  received  orders  from  the  Midland  Electric  Power  Distribution 
Corporation  for  four  60  kw.  transformers  and  four  25  kw.  transformers. 

Cable  Tramway  Economies.— It  is  reported  that  very  consider- 
able economies  have  been  lately  effected  in  some  of  the  Edinburgh 
and  District  Tramway  Company's  contracts.  In  the  case  of  cables 
alone  there  is  said  to  be  a  saving  of  upwards  of  25  per  cent.,  or  at  the 
rate  of  more  than  jf  2,000  a  year.  In  other  directions  also  a  material 
saving  is  expected  to  be  made,  besides  improvements,  which  tend  to 
increase  the  efficiency  of  the  service. 

Roller  Bearings.— The  test  train  on  the  London,  Brighton  and 
South  Coast  Railway  fitted  with  roller  bearing  axle  boxes  continues  to 
run  very  satisfactorily,  and  marked  economies  in  coal  consumption  are 
being  effected.  As  a  result  the  Empire  Roller  l^earings  Company, 
Limited,  are  now  supplying  axle-boxes  for  experimental  trains  on  the 
Furness  Railway  and  Barry  Railway,  and  are  in  negotiation  for  similar 
orders  from  the  Liverpool  Overhead  Railway,  and  the  Midland  and 
Great  Northern  Joint  Railway. 

Qlasg:ow  Tramways  Committee  have  accepted  the  following 
tenders : 

Kails Mesbrs.  Bolckovv,  Vaiijihan,  ami  Company. 

Fans  and  motors      Messrs.  Bergthell  and  Young. 

Relays The  Ericsson  Bell  Telephone  Company. 

Springs  for  Newell  brakes...     Messrs.  L.  Sterne  and  Company.  Limited. 
Ears  for  trolley  wire  under 

bridRes        The  British  Johns-Manville  Conjpany,  Limited. 

Timber  for  cars       Messrs.  J.  Cameron  and  Company  and  Messrs. 

Buchanan  and  French. 
Additional  motor  for  Coplaw- 
liill  car  works        The  British  Westing-house  Company,  Limited. 

Fremantle,   W.A.-  The  Australian  Mining;  Standard  reports   that 
in  connection  with  the  Fremantle  (W  A  )  Kleciric  Tramway,  Messrs. 
Noyes  Brothers,  electrical  engineers,  have  informed  the  Board  that 
orders  for  machinery  have  been  placed  as  follows  : 
Four  engines,  Belliss  and  Morcoin,  Birmingham. 
Fourteen  cars,  Brill,  Philadelphia. 
Cables,  trolley  wire  and  bonds,  J.  G.  White,  London. 

(Generator,  motors,  meters,  lamps,  transformers,  switchboards,  VVestlnghou^e 
Company,  Manchester. 

Messrs.  J.  (i.  White  and  Company  had  placed  an  order  for  the  rails 
with  the  United  Stales  Steel  Products  Mxport  Company. 

Eritll's  Tramway  Cars.  The  British  Westinghouse  Company 
were  the  successful  tenderers  for  the  14  tramway  cars  (one  top-deck) 
required  by  Erith  LJ.D.C.  The  cars  will  have  Brush  bodies  and 
Mountain  and  Oibson  trucks.  The  following  is  a  list  of  the  tenders 
received  : 

Tramcars,    Track  swee|K;r,  etc. 
British  Westinghouse  Company  (accepted)     ...  £i*.52-J  £626 

Mountain  and  Gibson         650 

British  Thonvson-Houston  Company     8.189  608 

Dick,  Kerr  and  Conjpany,  Limited        8,935  668 

Hurst,  Nelson,  and  Company      7.52S  oyS 

Brush  Klectrical  Engineering  Company  ...  8,.:78  680 

St.  Louis  Car  Company      9,27*) 

Witting,  Kborall.  and  Company 7.682  573 

The  Leith  Tramway  Car  Contract. -A  decision  of  the  Tram- 
ways Committee  of  Leith  Corporation  to  accept  the  Brush  Klectrical 
Engineering  Company's  tender  for  the  cars  and  equipment  required 
in  connection  with  the  reconstruction  of  the  system  has  been  overruled 
by  the  Town  Council.  The  Committee,  which  consists  of  ffie  whole 
Council,  had  full  powers  to  deal  with  the  contracts,  and  their  decision 
was  regarded  as  6 nal.  A  number  of  the  Councillors,  however,  recjui- 
sitioned  a  special  meeting  of  the  Council  to  consider  the  matter,  on 
the  ground  that  only  15  out  of  18  members  of  the  Committee  were 
present  when  the  vote  was  taken.  The  Town  Council  met  on  January  16, 
and  reconsidered  at  length  the  Brush  Company's  offer  to  supply  the 
cars  at  /i9,228,  and  the  British  Thomson-Houston  Company's  tender 
at  /i8,978  los.  After  an  acrimonious  discussion  a  compromise  was 
agreed  to  unanimously,  by  which  the  contract  was  divided  about 
equally  between  the  two  companies  mentioned. 

Reconstruction  of  Belfast  Tramways.— A  special  meeting  of 
the  Belfast  Tramways  and  Electricity  Committee  was  held  on  January 
II,  in  connection  with  the  preparation  of  the  contract  with  Messrs.  J. 
G.  White  and  Company,  and  its  signature  by  both  parties.  Mr.  John 
White  and  Mr.  A.  H.  Beatty,  who  represented  the  contractors,  undertook 
to  have  all  the  sections,  including  the  third  engine,  for  which  a  period 
of  10  months  had  been  allowed,  ready  within  nine  months  from  Dec- 
ember 3.  In  return,  the  Committee,  in  consideration  of  this  expedition, 
agreed  to  reduce  the  amount  of  detention  money  by  50  per  cent,  in 
excess  of  ;f  54,000,  the  contractors,  in  addition  to  their  own  guarantee 


Digitized  by 


Google 


in 


The  tRAlViWAV  Al^b  kAtLWAV  WORLb.         [t^ebruary  9,  1905. 


of  responsibility,  having  entered  into  a  bail  bond  for  ;f  25,000.  Messrs. 
White's  representatives,  in  reply  to  the  town  clerk,  also  stated  that 
they  expected  to  be  in  a  position  to  commence  the  street  work  on 
February  i,  and  to  push  rapidly  ahead.  They  wished  to  inconvenience 
the  city  of  l^lfast  and  its  traffic  as  little  as  possible,  and  conse<juently 
did  not  intend  to  open  up  thoroughfares  until  they  had  all  the  material 
ready  for  the  rapid  completion  of  the  permanent  way. 


FINANCIAL    REPORTS. 


Blackpool  and  Fleetwood  Tram  road  Company.  The  accounts 
show  a  balance  of  /io,426  available  for  distribution.  A  final  dividend 
of  6.J  per  cent,  is  recommended,  making  9  per  cent,  for  the  past  year. 

Scarborough  South  Cliff  Tramway  Company.  -The  annual 
report  states  that  there  has  been  an  increase  in  the  receipts  of  / 20, 
and  that  the  available  balance  amounts  to  £4*^  los.  From  this  a 
dividend  of  5  per  cent,  is  recommended. 

Woolwich,  Blackheath,  Eltham  and  District  Motor  Com- 
pany, Limited.—  Under  this  style,  a  company  is  being  formed  with  a 
capital  of  £20,000,  with  the  object  of  establishing  a  motor  omnibus 
service  to  cover  a  considerable  area  of  the  Woolwich  district. 

The  Waterloo  and  City  Railway  dividend  on  the  ordinary  stock 
is  at  the  rate  of  3  J  per  cent,  per  annum  for  the  past  half-year,  carrying 
forward  a  balance  of  ;f  255.  A  year  ago  the  distribution  was  at  the 
rate  of  j  per  cent.,  with  ;£^355  carried  over. 

Metropolitan  District  Railway.  The  directors  have  decided  to 
recommend  a  dividend  at  the  rate  of  ijj  per  cent,  per  annum  for  the 
past  half-year  on  the  4  percent,  guaranteed  stock,  The  dividend  for 
the  corresponding  period  of  1903  was  at  the  rate  of  i^  per  cent. 

London  Road  Car  Company.^The  directors  announce  a  dividend 
for  the  half-year  ended  December  31  at  the  rate  of  4s.  per  share  (equal 
to  about  OJ  per  cent,  per  annum)  and  to  carry  forward  about  ^4,800. 
For  the  half-year  to  December,  1903.  the  dividend  was  at  the  rate  of 
7  percent,  per  annum. 

London  General  Omnibus  Company.— It  is  proposed  to  pay  a 
dividend  at  the  rate  of  8  per  cent,  per  annum,  free  of  income-tax,  for 
the  half-year  ended  December  31,  to  carry  /2o,ooo  to  motor  fund 
account,  and  / 1 1,296  forward.  A  year  ago  the  dividend  was  at  the 
same  rate. 

North  Metropolitan  Tramways  Company.— For  the  half  year 
ended  December  31  the  directors  have  declared  a  dividend  at  the  rate 
of  4  per  cent,  per  annum,  carrying  forward  about  ;f  230  to  next  account. 
During  the  half-year  the  number  of  miles  run  were  6,994,775,  and 
passengers  carried  67,054,611. 

City  of  York  Tramways  Company.— The  report  just  issued 
covers  the  half-year  ended  December  31  last.  The  receipts  amounted 
to  i^i.968  and  the  expenses  to  ;f  1.736,  leaving  a  profit  of  ;f232.  After 
paying  debenture  interest,  £ijo  remains,  which  it  is  proposed  to  carry 
to  the  suspense  account  for  reconstruction  of  the  lines. 

Stockport  and  Hazel  Orove  Tramways  Company,  Limited. 

—The  Hazel  Grove  tramways,  having  been  purchased  by  the  Stockport 
Corporation  for  ^24,000,  the  company  has  gone  into  liquidation  after 
15  years'  satisfactory  working,  and  the  shareholders  are  to  receive  27s. 
per  share,  and  10  per  cent,  from  the  date  of  the  last  dividend. 

Liverpool  Overhead  Railway  Company.— The  accounts  of 
this  company  for  the  past  half-year  show  an  available  balance  of 
;f  1 0,1 34  1 8s.  6d  ,  and  the  directors  have  resolved  to  recommend 
payment  of  a  dividend  at  the  rate  of  5  per  cent,  per  annum  on  the 
preference  shares,  and  i  J  per  cent,  per  annum  on  the  ordinary  shares 
against  ij  per  cent,  per  annum  on  the  ordinary  shares  for  the  cor- 
responding period  last  year.  The  balance  carried  forward  is  ^3.743 
as  against  £4,132  last  year. 

Shanghai  Electric  Tramways,  Limited.— This  company  was 
registered  on  January  2,  by  Ingle,  Holmes,  Sons  and  Pott,  Broad  Street 
House,  E.G.,  with  a  capital  of  ;f  10,000.  Its  object  is  to  acquire,  equip, 
maintain,  and  work  by  electrical,  steam,  horse,  or  other  power,  tram- 
ways, railways,  boats,  and  other  means  of  communication  in  Shanghai 
or  elsewhere  in  Asia,  and  to  carry  on  the  business  of  electricians 
and  distributors  of  electrical  energy  for  light,  heat,  motive  power, 
or  otherwise,  etc. 

The  London  Motor  Omnibus  Company,  Limited,  is  a  new 

company  with  a  capital  of  /■io3,ooo,  in  100,000  ordinary  sliares  of  £1 
and  Go.ooo  deferred  shares  of  is.  The  company  has  been  formed 
primarily  for  the  purpose  of  establishing  a  system  of  motor  omnibuses 
in  I^ndon.  The  Motor  Omnibus  Trust,  Limited,  who  are  the 
promotors  of  and  vendors  to  this  company,  have  stipulated  for  the 
allotment  to  them  of  the  whole  of  the  deferred  shares  of  this  company 
as  fully  paid,  arid  the  option  to  subscribe  for  certain  ordinary  shares. 


The  London  Road  Car  Company  have  issued  the  balance  of 
the  share  capital.  ^Ti  16,004,  in  19,334  shares  of  £6  each  at  par.  The 
issue  will  rank  for  dividend  in  all  respects  on  an  equality  with  the 
existing  share  capital,  and  will  carry  dividends  from  the  respective 
dates  of  payment  of  instalments.  The  issue  of  shares  is  for  the 
purpose  of  providing  and  e<]uipping  new  motor  road-cars  and  adapting 
the  company's  dep6ts  to  the  altered  conditions  under  which  the 
company's  traffic  is  proposed  to  be  carried  on. 

Edinburgh  and  District  Tramways  Company,  Limited.  - 

The  directors'  report  covers  the  year  ended  December  31  last.  The 
total  receipts  amount  to  ;f  239,41/^  as  compared  with  £227,793  during 
1903.  an  increase  of  ;f  ii,7o(^,  while  the  total  expenses  at  ;f  223,456  show 
an  increase  of  / 7.442  over  the  previous  year.  A  profit  is  thus  shown 
of  ^16,043,  or  £4,263  more  than  last  year.  After  making  provision  for 
the  rent  up  to  December  31  last,  and  also  for  the  interest  on  the  deben- 
tures, etc.,  there  remains  at  the  credit  of  the  net  revenue  account  a 
balance  of  £11,052  lis.  4d.,  which  has  been  carried  to  suspense  account. 

Barsi  Light  Railway  Company,  Limited.— A  further  issue  is 
announced  by  this  company  of  £225,000  in  shares  of  £10  each,  the 
price  of  issue  being  par.  The  company  was  formed  in  1895  to  acquire 
a  concession  granted  by  the  Secretary  of  State  for  India  in  Council  for  a 
light  railway  from  the  Barsi  Road  Station  of  the  Greatlndian  Peninsula 
Railway  (between  Poona  and  Sholapur)  to  the  town  of  Barsi.  and  to 
construct  and  work  this  line  and  any  extensions  which  might  from  time 
to  time  be  sanctioned.  Since  the  opening  of  the  line  dividends  have 
been  steadily  paid  at  rates  ranging  from  2  per  cent,  in  1898  to  5 J  per 
cent,  in  1904. 

Central  London  Railway.— The  report  of  the  directors  for  the 
half-year  ended  December  31  last  states  that  the  total  receipts  were 
£176,281,  being  an  increase  of  £1.046,  and  the  working  expenses 
£95.93^.  a  decrease  of  £1,426,  leaving  a  balance  of  £80,344.  The 
number  of  passengers  was  21,906,150,  compared  with  21,774,850. 
After  providing  for  debenture  interest,  etc.,  the  net  revenue  account 
shows  a  balance  of  £122,580,  and  the  directors  recommend  dividends 
at  the  rate  of  4  per  cent,  per  annum  on  the  ordinary,  preferred,  and 
deferred  stocks.  A  sum  of  £30,000  is  transferred  to  reserve,  and  the 
balance  of  £22,112  is  carried  forward. 

Giants'  Causeway,  Portrush  and  Bush  Valley  Railway  and 
Tramway  Company.  -The  directors  report  a  large  increase  in  the 
receipts  during  the  year  ended  December  31  last— the  22nd  year  since 
the  line  was  opened.  The  total  receipts  amounted  to  £3,636,  against 
£3,376  in  1903,  the  number  of  passengers  having  increased  from 
108,154  to  119,876.  The  net  profit  on  the  year's  working  was  £1,479, 
as  against  £1.241  in  the  previous  year.  The  number  of  miles  run  by 
electricity  were  28.489,  against  22,954  in  1903,  and  5,803  miles  were 
worked  by  steam,  as  against  7,560  previously.  The  increased  electric 
mileage  and  diminished  steam  mileage  have  given  most  favourable 
results. 

Oreat  Northern  and  City  Railway.— The  directors  report  that 
the  traffic  receipts  during  the  half-year  ended  December  31  last 
amounted  to  £36,509,  as  against  £19.304  for  the  previous  4^  months. 
The  numbers  of  passengers  carried  for  the  same  periods,  excluding 
season  ticket  holders,  were  5.227,595  and  2,711,152  respectively. 
2,511  local  season  tickets  were  issued  during  the  half-year.  Through 
booking  arrangements  have  been  made  with  the  Great  Northern 
Railway  Company,  and  the  public  have  availed  themselves  largely  of 
these  facilities.  By  a  supplemental  agreement  with  the  contractors, 
the  >vorking  expenses  retainable  by  them  will  be  calculated  for  the 
first  year  of  working  at  the  rate  of  60  per  cent.,  and  for  the  second  and 
third  years  at  50  per  cent,  of  the  gross  receipts. 

Dublin  United  Tramways  Company  (1896) ,  Limited.    The 

report  for  the  half-year  ended  December  31  last,  states  that  the  amount 
available  for  division  is  £50,313,  out  of  which  dividends  for  the  half- 
year  are  recommended  at  the  rate  of  6  per  cent,  per  annum  on  the 
preference  and  ordinary  shares.  It  is  proposed  to  write  off  £3,365, 
balance  of  the  cost  of  the  electric  welding  of  the  Dalkey  line,  to  place 
£4,000  to  reserve  fund,  and  £1,000  to  accident  insurance  fund,  leaving 
£6,847  to  be  carried  forward.  A  special  meeting  will  be  held  after  the 
ordinary  meeting  to  consider  a  Bill  promoted  in  Parliament  for  the 
transfer  of  the  undertakings  of  the  Dublin  United  Tramways  Company 
and  the  Dublin  Southern  District  Tramways  Company  to  the  Dublin 
United  Tramways  Company  (1896),  Limited. 

Accrin^ton  Corporation  Steam  Tramways  Company.— The 

directors  report  an  increase  of  £164  6s.  6d.  m  traffic  and  parcel  receipts 
during  the  year  ended  December  31  last.  The  gross  receipts  for  the 
year  were  £18,142,  as  compared  with  £17,939  los.  last  year,  being  an 
increase  of  £202  los.  The  working  expenses  have  increased  by  £647, 
being  £12,783  this  year,  and  last  year  £12  136.  This  increase  in 
expenditure  arises  through  extra  cost  on  rolling  stock  and  permanent 
way.  The  revenue  account  shows  a  profit  of  £5,358,  and  adding  £31 
balance  from  last  year,  makes  an  available  amount  of  £5,389.  From 
this  sum  the  directors  have  paid  an  interim  dividend,  in  July  last,  of 
6  per  cent,  to  the  ordinary  and  preference  shareholders,  amounting  to 
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;f  1,504,  and  have  written  off  ;f979,  as  per  profit  and  loss  account,  and 
transferred  to  depreciation  and  reserve  account  /i,3oo.  After  paying 
and  writing  off  the  above  sums,  there  is  an  available  amount  of  £i,C>o5, 
with  which  the  directors  propose  to  pay  dividends  of  6  per  cent,  to 
both  preference  and  ordinary  shareholders  for  the  half-year  ended 
December  31  last.  This  will  absorb  ;f  1,501,  leaving  a  balance  of  ;f  104 
to  carry  forward. 

London  Underground  Railway  Dividends.— We  give  below  the 
dividends  of  the  London  tube  railways,  and  of  the  Metropolitan  and 
Metropolitan  District  (Pref.)  for  the  last  four  years.  The  Central 
linden  has  evidently  become  a  steady  4  per  cent,  investment,  and 
were  it  not  for  the  uncertainty  as  to  the  future  development  of  the 
underground  railway  system  in  London,  the  ordinary  shares,  which 
are  now  quoted  at  92,  would  be  well  above  parity.  Considering  the 
district  served  by  the  Central  London,  it  is,  however,  unlikely  that  it 
will  be  seriously  affected  by  other  lines,  and  the  shares  offer  advantages 
to  the  investor  who  does  not  mind  locking  up  his  money. 


1904. 


I 


;  2nd        ist     2nd        iRt  I  2nd        ist     and        ist 
Hair.    Half.  Half.    Half  Half.    Half.  Half.    Half. 


Central  London         4  4 
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3J       3i 
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City  and  South  London  Railway  Company.— The  report  of 
this  company  for  the  half-year  ended  December  31  states  that  the 
receipts  from  all  sources  amounted  to  /74,89i,  and  the  cost  of  working 
to  /35.368,  leaving  a  profit  of  ;f39.523.  The  balance  available  for 
distribution  is  /40,224,  and  a  dividend  at  the  rate  of  ij  per  cent,  per 
annum  is  proposed  on  the  ordinary  stock,  leaving  /1.449  to  be  carried 
forward.  The  directors  regret  that  there  has  been  a  decrease  in  the 
traffic  compared  with  the  corresponding  period  of  1903,  but  they  are 
of  opinion  that  this  is  attributable  to  the  exceptionally  fine  and  dry 
weather  which  prevailed  during  the  greater  part  of  last  half-year, 
whereas  the  weather  in  the  previous  year  was  unusually  wet.  A  slight 
diminution  in  the  dividend  is  unfortunately  the  result.  The  arrange- 
ments with  the  various  railway  companies  in  respect  to  the  Euston 
extension  being  now  completed,  a  contract  will  be  entered  into  for  the 
construction  of  the  extension.  In  providing  the  capital  necessary  for  the 
work  it  is  found  to  be  more  economical  to  issue  the  stocks  authorised  at 
the  last  meeting  as  part  of  and  ranking  with  the  other  stocks  of  the 
company,  and  liable  to  dividend  in  the  usual  course,  but  arrangements 
are  in  progress  by  which  the  amount  payable  as  dividend  on  these 
stocks  will,  it  is  anticipated,  be  met  by  receipts  from  other  sources. 
The  interchange  traffic  with  the  Great  Northern  and  City  Railway  is 
increasing  satisfactorily,  and  through  bookings  over  this  line  with 
the  suburban  stations  of  the  Great  Northern  Railway  are  now  in 
operation. 

Metropolitan  Railway  Company.— The  report  of  the  Metro- 
politan Railway  Company  states  that  the  total  receipts  for  the  half-year 
ending  December  31  were  ^"439.595,  and  the  expenses  ;f  214, 128,  leaving 
a  profit  of  ;f  225,466.  The  receipts  show  an  increase  of  ;^939,  and  the 
expenses  an  increase  of  ;f  6,350  compared  with  the  corresponding  half 
of  1903.  The  net  revenue  account,  after  providing  for  interest  upon 
the  debenture  stocks  and  other  fixed  charges,  and  crediting  /lo.ooo  to 
a  special  reserve  fund  for  the  renovation  of  stations,  etc.,  shows  a 
balance  of  ^188,652,  which  will  suffice  for  the  dividends  upon  the 
preference  stocks  and  leave  ^97,266  available  for  dividend  upon  the 
ordinary  stock,  upon  which  a  distribution  at  the  rate  of  3  per  cent,  per 
annum  is  proposed,  carrying  forward  /ii,285  to  the  next  half-year's 
accounts.  The  dividend  on  the  surplus  lands  stock  for  the  past  half- 
year  will  be  at  the  rate  of  2}  per  cent,  per  annum.  The  installation  at 
the  power-station  at  Neasden  is  so  far  completed  as  to  enable  a  service 
of  electric  trains  to  be  run  between  Baker  Street  and  Uxbridge,  and 
the  number  of  such  trains  is  being  gradually  increased.  This  working 
was  commenced  on  January  i,  and  it  is  intended  shortly  to  run  the 
whole  service  on  this  section  by  electrically  driven  trains.  The  work 
on  the  Inner  Circle  is  being  proceeded  with  rapidly,  and  electric 
traction  will  follow  on  there  as  soon  as  the  equipment  is  finished.-  At 
the  half-yearly  meeting  of  the  company,  on  January  27,  at  which  the 
report  was  adopted,  Sir  C.  McLaren,  the  chairman,  referred  to  the 
inauguration  of  electric  traction  on  the  company's  lines.  He  said  that 
they  started  a  public  service  of  electric  trains  on  January  i.  These 
trains  were  now  running  regularly,  and  they  had  been  rewarded  with 
an  increase  in  traffic.  They  had  so  far  completed  the  electrical  equip- 
ment of  the  line  as  to  admit  of  the  working  of  a  portion  of  the  trains 
between  Baker  Street  station  jind*Uxbridge  by  the  new  method  of 
traction.  They  were  gradually  increasing  the  number  of  electric 
trains,  and  hoped  shortly  to  be  able  to  dispense  with  steam  entirely  on 
that  section.  So  far  as  the  Inner  Circle  service  was  concerned,  they 
hoped  very  soon  to  run  some  electric  trains.  The  District  Company 
were  J^lso  well  forward  with    their  installation,  so  that  they  might 


reasonably  expect,  in  the  near  future,  to  see  the  trains  on  the  Circle 
driven  by  the  new  power.  Their  contractors  hoped  to  enable  the 
Metropolitan  to  run  a  few  trains  as  early  as  March.  In  the  new  trains 
there  were  two  classes  only,  and  this  meant  ultimately  abolishing 
second-class  entirely  on  the  Circle  trains  and  on  the  trains  between 
Baker  Street  and  Uxbridge.  They  proposed  at  the  same  time  to 
reduce  first-class  fares,  so  that  they  should,  speaking  generally,  not 
exceed  the  third  by  more  than  one  half.  The  affairs  of  the  company 
were  progressing  very  satisfactorily,  and  when  they  got  the  new  mode 
of  working  thoroughly  established,  the  prospects  would  be  good. 


TRAMWAY  AND  LIGHT  RAILWAY  NOTES. 

BELFAST.— The  Corporation  have  decided  in  favour  of  free  passes 
for  Town  Councillors  on  the  tramways. 

BRADFORD.- -Arising  out  of  a  discussion  which  took  place  at  a 
previous  meeting  of  the  Bradford  City  Council  with  regard  to  the  dis- 
cretionary powers  of  the  general  manager  of  the  tramways  department 
to  suspend  or  discharge  employees,  and  the  question  which  was  then 
raised  as  to  the  possibility  of  an  appeal  to  the  Committee,  the  matter 
came  up  for  consideration  on  January  16  at  a  meeting  of  the  Tramways 
Committee.  Special  reference  was  made  to  the  interpretation  of  Rule  9 
of  the  tramway  regulations,  wh'ch  deals  with  the  manner  in  which 
employees  may  be  dealt  with.  Eventually  the  Committee  decided  to 
allow  the  principle  of  appeal  to  the  Committee  in  cases  of  dismissal, 
and  a  Sub-committee,  including  the  chairman  and  deputy-chairman, 
was  appointed  to  formulate  rules  under  which  appeals  may  be  enter- 
tained by  the  Committee. 

'  BURTON  AND  ASHBY.— At  Stanhope  Bretby,  a  hundred  yards 
or  so  outside  the  Swadlincote  district,  a  definite  start  has  been  made 
on  the  construction  of  the  Burton  to  Ashby  light  railway.  A  large 
number  of  men  are  now  employed.  Messrs.  Dick,  Kerr  and  Company 
have  taken  offices  in  Swadlincote,  and  have  staked  oflf  the  ground  in 
other  places  for  a  start  all  along  the  route. 

COLCHESTER.— On  January  18  and  20  the  Colchester  tramway 
employees  were  entertained  as  guests  at  a  supper  and  smoking  concert 
kindly  provided  through  the  good  offices  of  local  ladies.  Mr.  R.  C. 
Bullough.  general  manager,  was  in  the  chair,  and  was  supported  by  the 
Mayor  (Alderman  E.  J.  Sanders),  and  the  chairman  of  the  Tramways 
Committee  (Mr.  C.  H.  T.  Marshall).  Very  pleasant  evenings  were 
spent.  The  Mayor  and  chairman  addressed  ths  meetings,  and  the 
men  were  thanked  for  their  courtesy  and  civility  to  the  general  public, 
and  were  complimented  upon  the  way  they  carried  out  their  duties 
having  regard  to  the  short  time  they  had  had  to  learn.  It  was  worthy 
of  note  that  while  it  had  been  said  they  would  not  carry  35.000  people 
a  week,  the  actual  figures  average  60,000  weekly. 

DURHAM.— The  Sunderland  District  Electric  Tramways,  Limited, 
have  arranged  a  contract  for  the  supply  of  power  to  the  important 
collieries  in  the  county  of  Durham  belonging  to  the  I^mbton  Collieries, 
Limited,  managed  by  Sir  James  Joicey,  Bart.,  M.P.,  and  formerly 
belonging  to  the  Right  Honourable  the  Earl  of  Durham,  with  Mr. 
A.  Kirkup  as  chief  mining  engineer.  It  is  proposed  to  use  the  power 
for  hauling,  pumping,  coal  cutting,  lighting,  and  winding  purposes,  as 
well  as  for  the  engine  works  at  Philadelphia,  which  will  make  these 
collieries  one  of  the  most  up-to-date  groups  in  the  country.  These 
collieries  employ  over  10,000  men,  and  have  an  output  of  over  3,000,000 
tons  per  annum,  besides  owning  a  large  fleet  of  steamers.  It  is  pro- 
posed to  erect  a  large  central  power-station  on  five  acres  of  land  at 
Philadelphia,  from  which  the  power  will  be  taken  to  the  collieries, 
and  in  addition  the  tramways,  of  which  over  12  miles  are  now  fully 
completed,  will  be  supplied  with  the  necessary  power,  as  well  as  the 
supply  of  power  for  electric  lighting  in  the  urban  districts  of  Houghton- 
le-Spring  and  Hetton-le-Hole  and  the  rural  district  of  Easington,  over 
which  the  company  has  statutory  lighting  powers.  The  power-station 
will  be  one  of  the  most  up-to-date,  and  being  close  to  the  pit's  mouth 
the  power  will  be  produced  under  the  most  advantageous  conditions, 
and  at  a  minimum  cost  to  the  consumer.  The  contract  has  been 
arranged  by  Messrs.  Harper  Brothers  and  Company,  consulting 
engineers,  of  London,  and  Messrs.  D.  Balfour  and  Son,  engineers,  of 
Newcastle-on-Tyne,  and  an  immediate  start  is  to  be  made  with  the 
construction  of  the  power-station. 

LEEDS. — The  Leeds  Tramways  Committee  have  proposed  that  all 
the  penny  stages  throughout  the  city  should  be  two  miles  in  length.  With 
regard  to  halfpenny  fares  it  was  decided  that  an  experiment  should  be 
made  on  about  two-thirds  of  a  mile  of  track  on  a  route  to  be  selected. 
Upon  the  result  of  this  test  will  depend  whether  the  system  of  half- 
penny fares  shall  be  carried  out  all  over  the  city. 

LEICESTER.— The  first  of  the  new  canopied  cars  for  I-eicester 
Corporation  has  given  great  satisfaction  to  those  who  have  inspected 
it.  It  is  considered  to  be  a  great  improvement  on  some  of  the  top 
covers  which  are  in  use  in  certain  other  towns.     The  canopy  is  a 
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permanent  structure.  The  lower  deck  is  slightly  lower  than  the 
ordinary  car,  and  the  upper  deck  is  a  replica  of  it.  There  are  doors  at 
each  end,  and  windows  which  can  be  raised  or  lowered  at  the  will  of 
the  conductor.  The  top  of  the  car  seats  34  passengers,  28  of  whom 
will  be  under  the  canopy,  where  smoking  will  not  be  permitted.  It  is 
expected  that  the  covered  cars  will  be  available  for  use  on  all  the 
routes  except  the  Fosse  Road  section.  Messrs.  Dick,  Kerr  and  Com- 
pany are  constructing  the  new  cars. 

LONDON.— On  January  14.  under  the  presidency  of  Mr.  A.  L.  C. 
Fell,  chief  officer,  the  Tramways  Department  of  the  London  County 
Council  held  their  annual  dinner  at  Frascati's  Restaurant,  Oxford 
Street.  Among  the  guests  were  Mr.  G.  L.  Gomme,  clerk  of  the 
Council;  Mr.  H.  E.  Haward.  controller;  and  Mr.  W.  A.  Blaxland. 
solicitor  to  the  Council.  Some  eighty  members  of  the  staff  were 
present.  Mr.  Haward,  the  controller,  proposed  the  health  of  the 
tramways  department.  Mr.  A.  L.  C.  Fell  responded,  and  gave  some 
interesting  figures  showing  the  growth  of  traffic  on  the  L.C.C.  lines. 
Mr.  Gomme,  in  replying  to  the  toast  of  "Our  Guests,"  pointed  out 
how  conducive  to  the  establishment  of  good  feelings  between  depart- 
ments were  social  gatherings  of  the  kind.  Mr.  Blaxland  expressed  his 
pleasure  at  again  being  the  guest  of  the  tramways  department,  with 
whom  he,  in  an  official  capacity,  came  much  into  contact.  One 
member  of  the  staff  proposed  the  health  of  the  veterans,  and  this  was 
responded  to  by  Mr.  Holland,  who  acts  in  the  capacity  of  paymaster. 
Mr.  J.  H.  Rider,  the  electrical  engineer,  and  Mr.  Bruce,  the  traffic 
manager,  were  also  am^ng  the  speakers.  An  excellent  musical  pro- 
gramme was  given. 

NEWCASTLE  —Newcastle  Corporation  have  decided  to  fit  two 
of  their  cars  with  top  covers  as  an  experiment.  A  small  deputation 
from  the  Tramways  Committer  have  visited  some  of  the  towns  where 
top  covers  have  been  adopted,  in  order  to  glean  information,  and  a 
favourable  impression  appears  to  have  been  created.  At  I^eeds,  for 
instance,  they  were  informed  that  the  receipts  on  the  top-covered  cars 
averaged  30s.  a  week  more  than  on  the  ordinary  cars.  The  dissatisfac- 
tion, to  which  we  have  previously  alluded,  expressed  by  passengers  on 
the  electrified  lines  of  the  North  Eastern  Railway  Company  at  New- 
castle, was  emphasised  by  a  protest  meeting  which  was  held  in 
Newcastle  on  January  0  under  the  chairmanship  of  the  Duke  of 
Northumberland.  The  grievances  are  principally  entertained  by  first- 
class  passengers,  who  complain  that  on  the  trains  running  between 
Newcastle  and  the  coast  no  first-class  carriages  are  reserved,  except  in 
the  case  of  expresses,  which  run  very  infrequently  during  the  day,  and 
that  a  clause  has  also  been  added  to  the  1905  passes,  making  them 
available  for  first -class  carriages  only  when  such  carriages  are  pro- 
vided. The  Duke  of  Northumberland,  in  his  opening  speech,  proposed 
five  re$olu:ions  condemnatory  of  various  phases  of  the  North  Eastern 
Company's  tactics  He  said  that  the  blame  for  what  had  occurred  lay 
entirely  upon  the  directorate,  whose  idea  seemed  to  be  that  the  public 
were  like  so  many  cattle  or  sheep.  The  resolutions  were  unanimously 
carried,  and  the  meeting  formed  itself  into  an  association  to  secure  the 
redress  of  the  grievances  alluded  to. 

RADCLIFFE  AND  WHITEFIELD.  The  Board  of  Trade 
inspection  of  the  Radcliffe  and  Whitefield  tramway  took  place  on 
January  3,  and  the  opening  ceremony  on  the  following  day,  the 
ordinary  service  commencing  immediately  afterwards.  The  Bury  and 
Radcliffe  Councils  are  working  the  line,  which  provides  continuous 
tramway;  communication  between  Radcliffe  and  Manchester,  about 
eight  miles,  but  for  the  present  passengers  have  to  change  cars  at 
Whitefield. 

SALFORD.—  A  new  typ2  of  tramway  car  has  been  ordered  by 
Salford  Corporation,  and  will  be  given  a  trial  by  the  Tramways  Com- 
mittee. It  is  what  is  known  as  the  combination  type  of  car- -one 
deck— and  will  differ  from  those  of  the  Manchester  Corporation  in  so 
far  as  passengers  desiring  open-air  seats  will  be  accommodated  in  the 
centre.  Each  end  of  the  car  will  be  closed.  The  advantage  claimed 
for  the  outside  passengers  is  that  they  will  be  protected  from  the 
inclement  weather.  There  will  be  a  passage  from  end  to  end  of  the 
car,  thus  obviating  the  necessity  of  the  guard  stepping  out  on  the  foot- 
board to  collect  the  fares.  Cars  somewhat  similar  in  design  are  in  use 
elsewhere.  Altogether  20  new  cars  are  on  order — ten  combination  and 
ten  covered  cars,  but  provided  the  combination  type  is  satisfactory  it  is 
not  improbable  that  they  will  be  adopted  in  preference  to  the  double- 
deck  cars.  They  would  be  able  to  run  where,  owing  to  the  lowness  of 
certain  bridges,  the  latter  cannot  run. 

WCST  HAM.-  Since  the  arbitrator  heard  the  evidence  arising 
out  of  the  claim  for  approximately  ;f  105.000  by  the  North  Metropolitan 
Tramways  Company  against  the  West  Ham  Corporation  for  the  com- 
pulsory acquirement  of  the  Swan  Yard  and  Martin  Street  depots,  an 
arrangement  has  been  come  to  between  the  parties  on  the  following 
basis:  No  award  to  be  made  by  the  arbitrator;  the  Corporation  to  pay 
the  tramways  company  jf 63,000  for  the  two  dep6ts ;  the  company  to 
release  the  Corporation  from  all  liability  under  the  agreement  dated 
February  10,  1903,  with  regard  to  the  Bow  granaries;  and  immediate 
possession  to  l)e  given  of  Swan  Yard. 


PATENT  LIST. 


Specially  abstracted  for  "  The  Tramway  and  Rail- 
way World  "  from  the  Official  Journal  of  Patents. 

.*.  H  the  inventions  have  been  communicated  the  names  of  the  com- 
municators are  given  below  in  italics. 

Applications. 
Applications  for   Letters  Patent  have  been  filed  as 
follows  : 

40    Plough  for  electric  conduit  tramways    J.  J.  Attridge. 
91     Seats  for  tramcars.  etc.  — C.  Brawn. 
181     Cash  bags  for  tram  conductors     A.  E.  Drake. 
219     Holder  for  tramway  tickets-  J.W.Allen. 
247     Apparatus  for  moving  tramway  points— P.  S.  Thompson  (8. 

I\istor  and  A.  A.  Boom) 
282     Holder  for  tramway  tickets— H.  Mitchell. 

379  Ticket  for  tramways,  etc. — B.  Wild. 

380  Insulated  roller  contact  block  for  electric  traction— W.  Ainsley . 
401     Under  running  current  collectors  for  electric  railways— British 

Thomson-Houston  Company  {General  Electric  Company). 
530     Electric  railways  and  trains — H.  Courteen. 
571     Apparatus  for  checking  the  efficiency  of  electric  train  or  car 

driving— W.  McLellan  and  C.  H.  Merz. 
617     Splicing  ear  for  electric  trolley  wires— T.  E.  R.  Phillips. 
642     Lifeguards  for  tramcars,  etc. — T.  E.  Kershaw. 
68tj     Automatic  current  feeder  for  electric  railways  — R.  Duckworth, 

II.  Duckworth,  and  D.  Kerr. 
SfKD    Trolley  heads— J.  A.  Orme. 
990     Route  or  destination   indicators  for  tramcars.   etc. — A.    H. 

Gawthorp. 
i,oJ3    Glazed  advertisement  frame  for  tramcars,  etc. — W.  Green. 

1. 153  Current  collecting  devices  for  electrically  propelled  vehicles 

O.  H.  Baldwin. 

1.154  Device?  for  supplying  current  to  electrically  operated  vehicles 

—  ().  H.  lialdwin. 
1,166    Tramway  ticket  clip  (for  attachment  to  sticks  or  umbrellas)— 

F.  H.  (ieorge. 
1,224    Trolley  retrievers  for  electric  tramcars— C.  J.  Earll. 
1,467     Apparatus  for  moving  tramway  points  ~S.  Pastor  and  A.  A. 

Boom. 
1,568     Stoppage    indicating    apparatus    for    tramcars,   etc  — C    W. 

Pilkington. 

1.657  Single  rail  railways  and  tramways— C.  Joly  and  C.  C.  Millar. 

1.658  Electro-magnetic  switch  for  electric  railways  on  the  sectional 

conductor  system — E.  Fenton. 
1,715     Outside  seats  for  tramcars -- H .  Sedgwick. 
1,732     Controller  and  brake  mechanism  for  electric  road  vehicles — 

S.  A.  Russell  and  E.  Ford. 

Specifications  Accepted. 
The  following  applications,  of  which  the  specifications 
have  been  published,  are  now  open  to  opposition  by 
prior  patentees  or  any  other  persons  interested  : 

1903. 
27.493     Apparatus  for  operating  points  and  signals  on  railways  and 

tramways — Walker  and  Bidder. 
28,059     Earth  indicating  apparatus  for  trolley  standards,  etc. — British 

Thomson- Houston  Company  and  Cubitt. 
25.<jo8     Apparatus    for    treatment    of    tramway    rails  -Bennett    and 
Moorwood. 

1904. 
2,182     Device  for  cleaning  tramway  rails — Fawdon. 
2.554     Joints  for  tram  rails  -Firth. 
19.234     Rail  joint  and  electrical  rail  bond  —Webber. 
22.178    Joints  for  track  rails --Wheatley  (iV/ziw/'). 
24,722     Electric  tramcars  and  lifeguards— Whittaker. 
3,010    Electric  traction  on  a  road  contact  system — Ross  and  Matthews. 
4,131     Tramcar  brakes— Betteley. 
4,274     Lifeguards  for  tramcars— Echte  and  Purdie. 
4,307     Mechanism  for  operating  tramway  points  -Bousfield  (Chest). 
12,016    Apparatus  for  repairing  worn  rail  heads  at  joints— Melaun. 
15,343     Electric  railways  and  tramways  on  overhead  conductor  system 

—Anderson  and  Dunne. 
23,807    Trolley  restorers     Calahan. 
23.932     Trolley  wire  supports — Paton. 
25.363     Tramways  -Ken way. 

716    Control  and  propulsion  of  vehicles  propelled  by  electric  motors 
Raworth. 
4,603     Tramcars-— Stanley  and  Anger. 
4,676     Insulators   for    the    conductors  of  electric   railways  -H.    P. 

Bradford.  F.  D.  Ward,  and  H.  C.  Furniss. 
17,533     Means  for  supporting  and  fixing  tramway  rails— Pollard. 
215     Mechanism  for  transmitting  motion  to  a  speed  indicator  for 
tramcars,  etc.     Paffard. 
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CHILLED  IRON  WHEELS 

FOR 

TRAMWAYS,  RAILWAYS, 

as    m#¥KTirc  Supplied   Loose  or     .      .      . 

'  Accurately  Fitted  on  Axles. 

HYDRAULIC  WHEEL  PRESSES, 

From   70  to  250  Tons  Total   Pressure. 

CAR  WHEEL  GRINDING  MACHINES 

For  Removing:  Flats  and  Trueing. 
INCREASING  LIFE  OF  WHEELS  BY  TREATING  FLATS  PROMPTLY. 


GENERAL  VIEW  IN  WHEEL  FOUNDRY. 


MILLER  &  CO., 

LIMITED 

LONDON    ROAD    FOUNDRY, 


Teles:raphic  Address: 

'* MILLER,   EDINBURGH." 


EDINBURGH. 


1 8a 

Digitized  by 


Google 


THE  TRAMWAY  AND  RAILWAY  WORLD. 


[February  g,  1905. 




TRA 

1904. 

WEEKS  ENI 

PPK 

D  RETURNS. 

TRAMWAY 

1 

f904-5. 

WEEKS  ENDING                                    - 

ACMIRKQATB. 

JL  MimMm  BW    XK  M^  JL 

^ING 

Increase 
or  Dec. 

COMPANIES. 

Jan.  2. 

1   Jan.  9. 

Jan.  16. 

Jan.  28. 



Deo.  81. 

1   Jan.  7. 

Jan.  14. 

Jan.  21.                       W''' 

1906. 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

Aberdeen  Corporation 

1,470 

1,283 

1,060 

1.061 

1,291 

1.688 

1,060 

l.Qll            ...             84 

47.761 

+    6.770 

Airdrie        

192 

288 

176 
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679 

— 

Bnrcelona 

i,666 
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1,497 

2,169 
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176 
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Barrow 

209 

179 
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479 
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Belfast  Street          ...           
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2.686 

... 
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Birmingham,  City  of 

6,806 

6.646 
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6,063 

6.601 

6343 

6390 

4.585                              8 

15.718 

+       660 

Birmingham  and  Midland 

821 

801 

803 

798 
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1,121 

1,087 

968            ...               8 

2.943 

+       443 

Blackpool  and  Fleetwood 
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188 

159 
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179 

167 

161            ...               3 

498 
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Blackpool  Corporation        

as6 
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268 

866 

887 
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256            ...             42 

41.486 

+    6,061 

Blackpool,  St.  Anne's,  and  Lytham  .. 

173 

184 
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142 
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128 

111    1        ...             11 

1,480 
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•.150 

1,666 

1.628 

1.612 

1,815 

2,161 

1,691 

1.602            ...             48 

78.668 

+       801 

Bonmemoath  Corporation 

Bradford  Corporation          

Bristol        ,.:         

996 

867 

887 

810 

1,081 

978 

906 

881             ...              42 

46.928 

+    2,168 

4,838 

;       4,448 

4.647 

4.491 

6346 

4,679 

4,661 

4301                              8 

18.641 

+         55 

Bnmley  Corporation 
Burton  on-Trent  Corporation 

857 
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2.966 
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8-20 
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Calcutta 

.  Rs.40  230 

1     89,092 

87,710 

84,083 

44,463 

48,888 

44312 

41.t96             ...               8 

.183,945 

-1-28,(180 

Carlisle,  City  of       

199 

175 

169 

166 

184 

189 

152 

182             ...               8 

478 

87 

Chatham  and  District          

526 

495 

516 

498 

901 

888 

6C8 

552                              8 

1.548 

+         44 

Cork           

377 

415 

396 

898 

640 

£05 

409 

897    ;        ...               8 

l.lll 

9J 

Devonport 

457 

470 

466 

462 

586 

498 

460 

424 

8 

1380 

27 

DoTer  Corporation 

Dublin  and  Luoan 

179 

171 

170 

162 

214 

180 

170 

166 

43 

9.666 

-       126 

176 

75 

92 

92 

168 

79 

106 

t^ 

8 

271 

+         11 

Dublin  United         

4,284 

8.788 

4,898 

4312 

43O8 

8316 

4307 

4.291 

8 

12,714 

1  -f-       147 

Dudley— Stourbridge          

866 

688 

714 

711 

9*5 

728 

747 

618 

8 

1.983 

36 

Dundee  City            

East  Ham  U.D.C 

810 

1.126 

781 

762 

855 

1,208 

885 

783 

81 

86,906 

'  +    1,647 

589 

584 

586 

561 

680 

628 

612 

580 

42 

80,118 

-1-    1.611 

Edinburgh  and  District      ... 

4.824 

4,652 

8,961 

4.065 

4,718 

5.921 

4.405 

4,072    ;        ...               8 

14,899 

+    1.730 

Gateshead 

1,009 

833 

889 

861 

976 

977 

837 

806    1        ...               3 

2.88D 

-1-         60 

14,965 

14.619 

12.656 

18374 

14,108 

I7,0tt9 

18328 

18,87d             ...              36 

^   481,472 

-1-  23,134 

Oravesend  and  Northfleet  ... 

220 

207 

207 

SOO 

245 

\HS 

198 

175             ...               8 

512 

—         51 

Greenock— Port  Glasgow    ... 
Harrow  Road  and  Paddlngton 

521 

502 

415 

458 

490 

668 

470 

480             ...               8 

1,461 

-»-       201 

240 

225 

280 

225 

264 

2i7 

236 

191             ...               8 

664 

26 

Hartlepool 

293 

248 

2S6 

248 

279 

287 

230 

218             ...               3 

668 

8 

Hull  Corporation    ... 

2,140 

2,037 

1,858 

1,979 

2,302 

2,180 

2,066 

1358    ,         ...              42 

92,620 

+  10,849 

Ilford  Corporation 

»21 

823 

810 

iOS 

856 

818    1        ...              42A 

19.084 

+       981 

Ilkefton  Corporstiou 

1        'i05 

114 

190 

109 

"91 

102 

97 

91     1        ...              48^ 

6,788 

— 

IsleofThanet 

1          282 

314 

— 

— 

— 

Kidderminster 

126 

"90 

90 

"84 

138 

"9J 

98 

88             \"                8 

252 

— 

Lanarkshire 

570 

873 

486 

523 

886 

813 

660 

578             ...               3 

1.966 

-f-         73 

Leeds  Corporation ... 

LiTcrpool  Corporation         

5,270 

4,795 

4377 

5.020 

5.747 

5,298 

6347 

4,929    1        .  .              48 

247310 

-h  13,698 

9.696 

9.622 

9381 

9,567 

10377 

10,272 

9,981 

9,278    '        .  .               8 

29.480 

■»-       790 

London  County  Council 

8,859 

9.826 

9,084 

8.906 

12.614 

12,184 

12,148 

ll,a50             ...             4di 

688,012 

-f-  19,106 

London  General  OmnibiiB 

,     1«),582 

21,548 

21,067 

19,9J6 

20,140 

22,087 

21,774 

19,196            ...         ,      8 

63,007 

-r       466 

London  Road  Oar  ... 

'       6,408 

7.130 

7,009 

6.618 

6.294 

7,190 

7,187 

6,840 

8 

20.667 

-        90 

Manchester  Corporation      

11,181 

10,749 

10381 

10,729 

"'S? 

11,996 

ll,6.^8 

10.806 

4S 

618,797 

-t-  98.066 

Merthyr 

I          214 

170 

187 

172 

268 

171 

178 

132 

3 

461 

+      .57 

Metropolitan 

, 

1.067 

1,096 

1388 

1,780 

8 

6,276 

-»•    2.261 

Middleton 

«         278 

m 

228 

237 

"288 

269 

262 

240 

8 

696 

-I-         64 

Newcastle-upon-Tyne 

3,746 

3,472 

8.446 

3,444 

8.662 

8,748 

8,893 

8.867 

8 

10.41*3 

+       181 

North  Metropoliuii 

10,528 

11.094 

10,834 

10,415 

11,043 

11310 

10,707 

9.662 

8 

81,869 

-    1.052 

Oldham-Ashton 

543 

476 

471 

478 

617 

499 

477 

461 

8 

1,827 

-f          16 

0!dham  Corporation 
Peterborough 

1.026 

1,021 

1.069 

1,080 

1,468 

1,863 

1368 

1.806 

48 

68,616 

-h    3.146 

133 

118 

108 

106 

144 

107 

108 

94 

8 

278 

-         16 

Poole          

256 

221 

219 

221             ...                   299 

229 

220 

197 

8 

601 

-        17 

Potteries 

1,548 

1,466 

1.560 

1.568 

1.924 

1,718 

1,687 

1,604 

8 

4,470 

•i-       219 

Rossendale  Valley 

177 

171 

155 

164 

1          194 

208 

179 

161 

8 

548 

-I-         68 

Rothesay    ... 
Salford  Corporation 

56 

68 

86 

40 

81 

86 

89 

86 

3 

141 

-»■         17 

8,984 

8.569 

8,443 

8,706 

•       4,088 

3,997 

8.78J 

8,683 

42 

172,fl90 

-»-    8,408 

Sheemess    ... 

58 

49 

47 

46 

'            64 

61 

67 

62 

8 

139 

-1-         21 

Sheffield  Corporation           

4,020 

4,087 

4,148 

4.217 

6,190 

4367 

4,849 

4,178 

43 

200,721 

-I-    4.858 

Southampton  Corporation 

811 

845 

855 

844 

'          918 

859 

868 

794 

42 

41,168 

-    2,865 

Southport   ... 

289 

232 

280 

231 

236 

256 

226 

186 

8 

622 

-        27 

South  Staffordshire 

1,186 

668 

699 

655 

821 

660 

612 

567 

8 

1,781 

-       108 

Sunderland  Corporation 

1,231 

1.085 

1,013 

1,024 

1,088 

I3I8 

.    42 

53,607 

-I-    1,381 

Swansea     ... 

555 

450 

460 

426 

Z         ,          666 

"467 

450 

420 

3 

I3I8 

6 

Taunton     ... 

56 

47 

49 

44 

I           69 

42 

41 

48 

3 

115 

-         18 

Tynemouth 

239 

200 

196 

196 

197 

190 

164 

160 

3 

470 

-         88 

Tyneside  Tramways  and  Tramroads 
Wallasey  U.D.  Council         

828 

217 

249 

299 

867 

365 

816 

265 

3 

824 

+         68 

1          687 

584 

594 

678 

680 

690 

aw 

660 

42 

81,660 

-»•    2,088 

West  Ham  Corporation 

) 

1,261 

1,076 

1,110 

968 

47 

46.194 

Weston-super-Mare 

"26 

"18 

"19 

24 

i            38 

27 

29 

81 

8 

72 

-»■         21 

Wolverhampton  Corporation 

«92 

389 

614 

667 

Wolverhampton  District     ... 

423 

801 

318 

328 

"466 

360 

835 

286 

8 

905 

-(-         82 

Worcester  ... 

117 

104 

106 

106 

830 

271 

262 

212 

8 

684 

+       890 

Wrexham  and  District 

125 

80 

96 

97 

185 

91 

91 

81 

3 

239 

—         20 

Yorkshire  (Woollen)  District 

G05 

464 

504 

517 

698 

58J              612    1 

1904-5. 

WEEKS  END 

518 

8 

1.469 

KoanEQA 

+        100 

RAILWAY 

WE 

1904. 

EKS  END 

ING 

i 

[NG                               

tTK. 

COMPANIES. 

Jan.  2. 

'    Jan.  9. 

Jan.  16. 

Jan.  28. 

1 

Dec.  81. 

Jan.  7.    ; 

Jan.  14. 

Jan.  21.  1                   Wks. 

19(5. 

Increase 
or  Dec 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

Biccon  and  Merthyr 

1,910 

18-.6 

1385 

1,928             ...               1,930 

2,066 

2,070 

2,02c            ...              3 

6,161 

^         492 

Cimbrian    ... 

5,284 

5.248 

4.771 

5,038              ...                5,024 

5,023 

4,646 

4,713                             8 

14,382 

670 

Central  London 

C.591 

7,054 

7.057 

7,100     1        ...               6,296 

7315 

7362 

7,425             ...               8 

21,802 

-J-         191 

City  and  South  London 

3.272 

8,188 

8,159 

8,227              ...               3,221 

3.179 

8,062 

8,144            ..               a 

12,606 

185 

Fumess 

7,415 

6349 

7,299 

7,608             .  .               7310 

6,497 

7340 

7,731             ...              3 

22,068 

+         22s 

Great  Central           

68,595 

58,433 

62371 

60,761             ...             49,051 

62,162 

64,687 

02,416             ...               8 

189.214 

-1-      7.64» 

Great  Easterti 

85,800 

90.900 

92.200 

98,000              ...              88,000 

84,700 

88,600 

92,100             ...               3 

265,400 

-    10,700 

Great  Northern        

98,192 

100,834 

106,003 

109,098              ...             8i,0l0 

98,500 

99.700 

101,600             ...              8 

294,700 

-    20.^35 

Great  Western         

195,600 

203/JOO 

201.700 

906,500             ...            179,900 

203300    1 

209,000 

201300             ...               8 

618,90 . 

-h      2.700 

Hull  and  Bamsley  ... 

7.058 

8,479 

•  83SW 

8.866             ...              7,407 

8361 

8,238 

8.655             ...              8 

26,164 

-         619 

lale  of  Wight            

479 

494 

401 

483              ...                  488 

617 

506 

482             ...              8 

1,667 

•h         229 

Ditto        Central            

648 

538 

556 

676              ...                  496 

620 

5W 

601          ...            a 

1,H» 

+           43 

Lancashire  and  Yorkbhire   ... 

88.671 

86  856 

92366 

93,914             ...             92,880 

87,918 

90,110 

96,044             ...              3 

278.072 

+          86 

Liverpool  Overhead             

1,563 

1,598 

1,C69 

1.497 

1,483 

1,505 

1.480 

1,451     1        .  .              4 

6360 

3168 

London,  Briehton,  and  South  Coast 
l<ondon  and  North- Western 

64.618 

51,983 

50,236 

49,411 

61,903 

56,674 

62315 

48,808             ...               8 

156,797 

-I-     6,167 

288.000 

241,000 

248,000 

262,000 

212,000 

298,000  ; 

241,000 

242.000             ...              3 

706,000 

-    86,000 

London  and  South-Westem 

8. ,700 

73,800 

76.600 

71.600 

78,400 

72,600 

77.100 

72.7U0             ...              3 

222,400 

-t-      1,400 

London,  Tilbury,  and  Souiliend 

8,027 

7,455 

7377 

7.075 

8,920 

73*i2 

7327 

7,418             ...              8 

22,697 

+        790 

Maryport  and  Carlisle 

2,138 

2.079 

1370 

1369 

2,142 

2.090 

1390 

2,059             ...              3 

6,139 

-I-         821 

JJersey        

1,466 

1.570 

1,569 

1,536 

1,781 

1,664 

1,480 

1319             ...              8 

4336 

-i-        806 

MetropoliUn 

Ditto       District 

17.502 

17316 

17,266 

17,268 

17.638 

17377 

17369 

17,882             ...              8 

62,128 

+        278 

7.886 

8,186 

8,840 

8,148     1        ...              7,072 

7,542    1 

7,758 

7.808             ...              8 

28,038 

-      1321 

Midland      

184,622 

197.952 

208,869 

206,621 

166307 

199,490 

204,245 

205,068             ...              3 

608308 

.»-      m 

North-Kastem 

153.040 

188,288 

158,557 

160,606 

162,585 

ia5.881     ' 

182,8u7 

156,604             ...              3 

423,792 

-    28,669 

North  London 

9,912 

10,8:^2 

10347 

10.266 

8,138 

9,501 

9,581 

9387            ...              8 

28369 

-      2,625 

North  Staffordshire 

18,7?2 

16,465 

16,929 

18,034 

17,189 

14,986    ' 

16.026 

16309            ...              8 

I6309 

-      4.167 

South-Kastern  and  Chatham 

78.897 

82,239 

74.270 

78,738 

77,765 

85,689 

76,040 

76,160            ...              8 

228.687 

-t-      2.420 

Taff  Vale  and  Penarth         

18,682 

18.862 

18,806 

19396 

15,287 

17,007    , 

17,774 

18,063             ...              8 

62334 

-      3.229 

Caledonian               

79,952 

60.427 

69,785 

75,214 

88.884 

61.468 

68.970 

76.411           ...           as 

2,008,787 

-»-    10,724 

Glasgow  and  South-Western 

85.i'60 

i6.:92 

27,086 

27316 

88340 

26,652 

25346 

26.612    ,        ...             26 

860.461 

-    16,488 

Glasgow  District  Subway     

Great  North  of  Scotland      

1,499 

1,452 

1,402 

1.392 

1,868 

1,518    , 

1361 

1.407             ...             26 

31.685 

-      1366 

10,868 

8,846 

8,614 

8,884 

9,282 

8,978 

8,810 

7,978    1        ...            26 

240.098 

-      8386 

Highland 

8,665    1 

7,464 

7,774 

7,975 

7.671 

7,808 

7,084 

6,744 

25 

263.761    ; 

-      4,096 

North  BriUsh            

87,748 

71,654     , 

76.487 

77,044 

87,922 

70,188 

76,643 

77358 

26 

2.248,872    i 

-t-    18.811 

Belfast  and  County  Down    ... 

2A19 

2,189     1 

2,850 

2,171 

2,587 

2,491     1 

2,147 

2,077 

3 

6.228 

-     1,090 

Cork  and  Bandon     ... 

^1 

1,744     ' 

1,462 

1,459 

1326 

1,120 

1,248 

1.289 

8 

8,607 

-      1.067 

Dublin,  Wicklow,  and  Wexford 

4.664 

4,649    • 

8,795 

4,860 

4,985 

5,823     1 

4,047 

4,159             ...              8 

13,629 

+        786 

litesLt  Northern  of  Ireland  ... 

15,105 

14303 

16,370 

15.656 

14,508    , 

15,098 

15349 

14.321             ...              8 

46,268 

-      1,566 

Great  Southern  and  Western 

18.192     ( 

20,832 

21,86S 

20,986 

20386 

22,190    1 

19,951 

19,752             ...              8 

61398 

-      134s 

Mi«11aud  Great  Western 

10,348    1 

9.877 

9,443 

93n     1        ...               0,714     . 

8310    1 

8.798 

9386            ...              8    ' 
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TYPES  OF  MOTOR  OMNIBUSES  AT  THE  OLYMPIA  EXHIBITION. 


The  great  show  of  motor  cars  at  Kensington, 
London,  in  the  middle  of  February,  gave  the 
public  an  opportunity  not  only  of  inspecting  a 
large  variety  of  makes  of  luxurious  private 
vehicles,  but  of  seeing  a  number  of  automobiles 


show  the  display  was  small,  it  was  of  very  great 
interest  to  all  concerned  in  the  question  of  rapid 
local  transit.  In  this  article  we  do  not  propose 
to  consider  the  comparative  merits  and  economy 
of  motor  'buses  and  tramways,  but  to  describe 


Brush  Company's  One-Man  Omnibus. 


designed  for  commercial  purposes  and  for  public 
service.  The  business  vehicles  included  heavy 
lorries  and  lighter  parcel  vans,  while  the  autocars 
for  public  service  of  course  took  the  form  of 
omnibuses.  This  was  the  first  occasion  on  which 
any  great  variety  of  motor  'buses  was  exhibited, 
and  though  in  comparison  with  the  rest  of  the 


some  of  the  features  of  the  new  vehicles,  and  to 
quote  such  figures  of  cost  as  are  available.  The 
people  concerned  in  all  branches  of  the  auto- 
mobile industry  have  a  wonderful  faculty  of 
attracting  general  notice,  and  this  has  recently 
been  conspicuous  in  the  efforts  made  in  some 
quarters  to  spread  the  belief  that  the  motor  'bus 
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is  ^oinj^  to  brinj^  about  a  tramway  collapse. 
This  idea,  erroneous  as  it  is,  no  doubt  added  to 
the  general  interest  in  the  omnibus  exhibits, 
while  tramway  and  omnibus  men  of  course 
made  minute  examination.  These  latter  recog- 
nise that  whatever  the  future  may  brin^  forth 
there  is  now  a  prospect  of  having  reliable  motor 
'buses,  which  may  supersede  horse  'buses,  andxnay. 
act  as  feeders  to  tramways  in  many  districts.    . 

We  proceed  to  ^ive  some  details  as  to  the 
omnibuses  which  were  exhibited.  In  general,  it 
may  be  said,  that  they  presented  considerable 
similarity  in  appearance,  and  that,  with  the 
exception  of  one  make  usin^  a  steam  instead  of 
an  oil  engine,  close  inspection  was  necessary  in 
order  to  reveal  the  differences  in  the  machinery. 
The  work  of  the  past  two  or  three  years  in  con- 
nection with  engines  for  pleasure  cars  has,  to  a 
considerable  extent,  standardised  the  general 
type  of  petrol  engine  for  automobiles.  Another 
general  observation  is  that  the  whole  of  the 
vehicles  exhibited  were  fitted  with  solid  india- 
rubber  tyres  to  the  wheels.  These  ought  to  be 
more  durable  than  pneumatic  tyres,  and  at  the 
speeds  at  which  the  omnibuses  are  designed  to 
travel,  they  are  expected  to  be  quite  efficient  in 
deadening  vibration.  In  most  cases  the  back 
wheels  had  two  tyres  each,  alongside  of  one 
another,  the  felloe  of  the  wheel  being  made  broad 
for  the  purpose.  The  double-tyre  spreads  the 
weight  over  a  greater  surface,  while  the  two 
ridges  with  the  hollow  between  tend  to  minimise 
side-slipping  on  greasy  roads.  The  wheels  them- 
selves are  of  w^ood,  ver>'  strongly  built,  and 
deeply  **  dished.''  The  body  of  the  omnibus  is 
mounted  on  a  steel  rectangular  frame  which 
carries  all  the  machinery,  the  axles,  and  the 
wheels.  In  tramw^ay  language  this  would  be 
called  a  truck  or  underframe,  but  automobilism 
is  nothing  if  not  French^  so  the  truck  is  called  a 
chassis. 

•RUSH    COMPANY'S    OMNIBUS. 

The  Brush  Electrical  Engineering  Company, 
so  well-known  in  the  electric  tramway  and  rail- 
way field,  have  now  organised  at  their  Lough- 
borough works  a  department  for  the  manufacture 
of  motor  omnibuses.  Two  of  their  vehicles  were 
displayed  at  the  show,  one  a  complete  double- 
decker  for  the  Potteries  Traction  Company,  and 
the  other  an  omnibus  body  in  the  bare  wood,  for 
Birmingham.  The  Brush  omnibus  is  arranged 
to  be  entirely  under  the  control  of  one  man,  and 
it  is  provided  with  an  automatic  fare  box.  The 
seating  accommodation  is  for  32  passengers. 
The  timber  used  in  the  construction  is  rendered 
non-inflammable  by  chemical  treatment,  the 
Brush  Company  having  installed  a  plant  at  their 
works  for  this  purpose.  In  view  of  the  sudden- 
ness of  outbreaks  of  fire  on  motor  cars,  the 
Company  attach  great  importance  to  the  use  of 
this  non-flammable  wood. 

The  one-man  omnibus  has  been  designed  for 
service  in  sparsely  populated  districts  in  which 
onlv  light  traffic  exists,  but  which  mav  be  linked 


with  tramways  and  railways  by  means  of  motor 
omnibuses.  The  services  of  a  conductor  are 
dispensed  with,  so  that  the  working  costs  may 
be  kept  down.  The  passengers  enter  by  the 
driver's  platform  and  place  their  fares  in  a  box 
before  taking  their  seats.  The  principal 
materials  used  in  the  body  construction  are 
seasoned  English  ash  for  the  framing,  mahogany 
and  aluminium  for  the  panels,  and  red  deal  for 
the  flooring.  The  inside  is  framed  and  panelled 
in  wainscot  oak,  and  the  seats  are  of  perforated 
veneer.  The  windows  are  fixed  in  grooved 
rubber  to  prevent  rattling.  Ventilation  is  pro- 
vided by  means  of  hinged  sashes  over  the  side 
and  end  windows. 

The  engine  is  of  the  four-cylinder  type, 
throttle-governed,  with  mechanically  operated 
inlet  and  exhaust  valves,  and  it  runs  at  a  maxi- 
mum speed  of  goo  revolutions  per  minute,  giving 
30  brake  horse-power.  The  bore  of  the  cylinder 
is  110  mm.  and  the  stroke  130  mm.  An  efficient 
silencer  and  water  circulating  pump  are  provided. 
High-tension  or  magneto  ignition  is  used. 

The  special  feature  of  the  mechanism  is  the 
King  patent  gear,  for  which  an  exclusive  manu- 
facturing license  has  been  secured  by  the  com- 
pany. The  speeds  are  14,  9i,  and  4^  miles  per 
hour,  and  a  reverse  at  3  miles  per  hour.     The 


King  Variable  Speed  Gear  for  Brush  Company's  Omnibus. 

Steel  gear  wheels  are  accurately  machined  for 
noiseless  running,  and  are  always  in  mesh,  thus 
avoiding  all  the  wear  and  tear  caused  by  forcing 
one  gear  wheel  into  another  when  changing 
speeds.  It  is  further  claimed  for  this  gear  that 
no  jerking  accompanies  a  change  of  the  speed ; 
that  any  omnibus  driver  can  take  charge  of  the 
vehicle  after  a  few  minutes'  instruction,  without 
any  danger  of  his  damaging  the  mechanism  or 
losing  control ;  that  if  both  brakes  were  to  fail, 
the  omnibus  would  be  able  to  descend  the 
steepest  gradient  at  walking  pace  on  its  lowest 
speed ;  and  that  the  reverse  may  be  left  in 
operation  while  the  car  is  running  forward  on 
the  second  and  top  speed,  which  is  specially 
advantageous  in  crowded  streets. 

The  gear  consists  essentiallv  of  a  friction 
clutch,  one  end  of  which  is  coupled  to  the 
cardan  shaft  and  the  other  end  has  three  pairs 
of  clutches  in  halves.  Between  the  halves  of 
each  clutch  is  a  pair  of  powerful  springs  which 
when  expanded  cause  the  clutch  to  grip  tightly 
into  its  corresponding  ring.  Each  of  the  three 
pairs  of  clutches  has  a  roller  mounted  about  the 
centre.  The  shaft  containing  the  clutches  is 
made    hollow,    and    another  shaft   with   indents 
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corresponding  with  the  rollers  on  the  clutches  is 
slid  one  way  or  the  other  by  means  of  bobbins 
between  the  bearings  and  operated  by  the  usual 
change-speed  lever.  The  three  sets  of  wheels  in 
the  gear  box  are  always  in  mesh.  At  one  end  of 
the  box  the  usual  coupling  is  fixed  to  the  foot 
clutch  connected  to  the  engine ;  the  other  end 
has  three  external  drums  each  running  at  differ- 
ent speeds  in  proportion  to  the  gear  wheels 
mounted  on  their  respective  shafts,  the  two  outer 
shafts  being  hollow  to  admit  of  their  being 
driven  separately.  The  inner  shaft  is  solid  and 
has  the  smallest  or  inner  drum  connected  to  it, 
so  that  when  the  small  clutch  is  expanded  to  grip 
the  small  outer  drum,  the  drive  is  straight 
through  from  the  engine  to  the  cardan  shaft,  but 
as  the  medium  or  larger  clutches  are  expanded 
into  their  respective  outer  clutches,  the  drive  is 
effected  through  the  small  wheel  on  the  high 
speed  shaft  and  through  the  centre  shaft  back 


noise,  while  owing  to  the  use  of  heavy  oil  no  inflam- 
mable vapour  is  produced,  so  that  the  risk  of  fire  is 
minimised.  The  burner  which  takes  the  place 
of  the  furnace  in  an  ordinary  steam  boiler  is 
capable  of  burning  any  grade  of  mineral  oil  from 
crude  petroleum  upwards.  The  oil  is  really 
vapourised  before  it  reaches  the  combustion 
nozzle.  This  is  effected  by  the  flame  being 
spread  out  in  the  form  of  an  inverted  cone  and 
by  the  supply  pipe  being  led  round  in  a  circle  in 
the  flame.  The  burner  is  started  by  a  pilot  light 
which  is  easily  accessible  from  the  side  of  the 
car.  The  burner  is  also  entirely  automatic  in 
its  action,  as  it  is  shut  down  gradually  as  the 
pressure  of  the  steam  increases.  The  oil  is  forced 
from  the  oil  tank  under  a  pressure  of  35  to  40  lb. 
per  square  inch,  which  is  maintained  by  a  feed 
pump.  The  burner  is  enclosed  in  a  sheet-steel 
box  lined  with  nickel  and  asbestos.  It  is  placed 
below  the  boiler,  which  has  a  shell  of  mild  steel. 


Single-Deck  Clarkson  Steam  Omnibus. 


again  to  the  respective  outer  clutches  in  propor- 
tion to  the  ratio  of  the  wheels. 

OLARKSON'S    STKAM    OMNIBUS. 

The  form  of  motor  omnibus  made  by  Clarkson, 
Limited,  Chelmsford,  which  was  on  view  at  the 
show,  differs  from  all  the  others  in  respect  that  it 
is  driven  by  a  steam  engine  instead  of  a  petrol 
engine.  The  vehicles  of  this  firm  include  a 
32  H.p.  double-deck  *bus  to  carry  32  passengers, 
which  has  been  built  for  the  London  Road  Car 
Company,  and  a  32  h.p.  country-service,  steam- 
warmed  'bus  to  carry  18  passengers  and  15  cwt. 
of  luggage,  built  for  the  London  and  South 
Western  Railway  Company.  We  also  give  an 
illustration  of  a  single-deck  'bus  supplied  to  the 
London  General  Omnibus  Company.  Various 
advantages  are  claimed  for  the  steam  motor,  and 
undoubtedly  it  has  many  ingenious  and  valuable 
features.  The  most  obvious  advantages  to  the 
outside    public    are   the   absence   of   smell    and 


This  boiler  is  of  the  water-tube  type,  and  the 
tubes,  which  really  form  an  endless  pipe,  are 
arranged  so  as  to  form  a  sort  of  a  square  gridiron 
with  a  side  of  about  30  in.,  and  a  depth  of  about 
a  foot.  The  tubes  are  of  weldless  steel,  half  an 
inch  in  diameter,  and  expanded  in  top  and  bottom 
plates.  Each  boiler  is  tested  by  haudraulic 
pressure  to  750  lbs.  per  square  inch,  and  by 
steam  to  450  lbs.  per  square  inch.  It  is  fitted 
with  twin  safety  valves  to  blow  off  at  400  lbs., 
and  there  is  an  automatic  regulator  to  con- 
trol the  burner,  and  a  water  gauge.  The 
water  is  fed  in  at  the  top,  and  the  circulation  is 
so  rapid  that  there  is  no  trouble  from  lime  deposit. 
By  the  time  that  the  water  gets  half-way  down 
in  its  circulation,  it  is  practically  all  changed  into 
steam,  and  in  the  lower  tiers  of  the  tubes  it  is 
dried  and   superheated. 

The  engine,  which  is  double  acting,  has  two 
cylinders,  4  in.  by  4  in.,  placed  horizontally.    For 
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a  double-deck  omnibus  two  engines  are  provided, 
one  in  front  of  the  other,  each  of  nearly  20  h. p. 
The  valves  are  actuated  byjoy's  gear,  and  there  are 
all  the  ordinary  appurtenances  of  a  steam  engine 
packed  away  in  wonderfully  small  space.  The 
crank  shaft  is  of  forged  steel,  bored  hollow.  The 
engine  is  enclosed  in  a  cast  aluminium  case,  with 
removable  panels  for  inspection.  It  drives  on  to 
a  bronze  gear  ring  encircling  the  differential  gear 
box.  The  six  gear  wheels  are  of  phosphor  bronze, 
cut  out  of  the  solid,  and  working  on  hollow  steel 
pins.  The  lubrication  is  forced  by  a  pump  into 
all  the  bearings  in  succession  by  the  action  of 
Clarkson's  patent  distributer.  Another  pump 
provides  for  the  cylinder  lubrication.  There  are 
in  all  five  pumps  fitted  underneath  the  omnibus. 
The  exhaust  steam  is  condensed  in  two  con- 
densers. The  power  is  communicated  from  the 
differential  shaft  to  the  driving  wheels  by  chains. 


repairs  and  wages,  nor  for  the  usual  general 
charges,  adminstration,  rates  and  taxes,  and  so 
forth  connected  with  a  large  undertaking.  The 
Torquay  Motor  Omnibus  Company,  who  use  the 
Chelmsford  'buses  exclusively,  have  had  a  fairly 
successful  year,  but  the  cost  for  repairs  will  no 
doubt  rise  as  time  goes  on.  The  directors  of  the 
Company  declined  to  inform  the  shareholders 
what  the  receipts  and  expenses  per  mile  run  are. 
It  appears,  however,  that  the  traffic  receipts  for 
the  year  totalled  ^(^2,290,  and  that  the  gross 
balance  was  £i55'  The  advantage  of  a  small 
capital,  however,  then  came  in,  and  a  dividend 
of  7§  per  cent,  was  declared.  The  chairman 
of  the  Company  stated  that  the  india-rubber 
tyres  on  the  back  wheels  of  a  'bus  would  last  for 
about  10,000  miles,  while  those  on  the  front 
wheels  would  run  about  15,000  miles.  To  renew 
the  back  wheel  tyres  cost  ;^50,  while  a  new  set 


Elevation  of  Clarkson's  Double  Deck  Steam    Bus. 


The  wheels  are  34  in.  in  diameter,  artillery  pattern, 
with  steel  hubs,  oak  spokes,  and  ash  felloes; 
either  iron  or  indiarubber  tyres  are  provided 
as  required.  There  are  two  independent  brakes, 
an  outer  band  brake  worked  by  a  foot  lever, 
and  an  inner  l)and  brake  worked  by  hand  and 
capable  of  locking. 

The  price  of  the  single  deck  'bus  is  £&2t,  and 
that  of  the  double  decker  from  ;^900  to  ;^95o, 
according  to  the  design  and  finish  of  the  body. 
The  following  figures,  quoted  by  Messrs.  Clark- 
son,  of  running  costs  per  'bus  mile,  are  of 
interest. 

Fuel,  paraffin  (London  Road  Car  Company's  experi- 
ence)          gjd. 

Lubrication  (patent  automatic  system) i6d. 

Tyres i-38d. 

l>eprecialion  at  15  piT  cent.         ..  ..  ..  ..         95d. 


342d. 


These  figures,  of  course,  include  nothing  for 


for  the  front  wheels  cost  £2^.  It  may  be 
mentioned  that  the  tyre-making  firms  are  pre- 
pared to  maintain  solid  rubber  omnibus  tyres 
at  a  charge  of  about  2d.  per  mile  run. 

MAUDSLAY   'BUS. 

A  specimen  of  a  single-deck  'bus,  built  by  the 
Maudslay  Motor  Company,  Limited,  Parkside 
Works,  Coventry,  was  on  view  at  the  show.  This 
type  has  been  built  for  the  Great  Western  Rail- 
way Company,  and  is  intended  for  service  in 
rural  districts.  It  carries  from  12  to  14  pas- 
sengers, and  is  propelled  at  speeds  up  to  12  miles 
an  hour  by  a  14  brake  horse-power,  two-cylinder, 
petrol  engine.  The  gear  provides  for  four  speeds 
and  a  reverse.  The  brakes  are  worked  by  hand 
and  by  foot  pedal,  and  are  applied  to  the  back 
wheels  and  to  the  countershaft.  There  is  a  big 
speed  reduction  in  the  gear-box,  so  as  to  allow  of 
the  use  of   large  sprocket   chain  wheels.     This 


Digitized  by 


Google 


March  9,  1905.] 


THE  TRAMWAY  AND  RAILWAY  WORLD. 


21 


omnibus  is  listed  at  the  comparatively  low  price 
of  ^575,  and  it  appears  to  be  a  serviceable 
vehicle. 

MILNE8-DAIMLER    OMNIBUS. 

Milnes  -  Daimler,  Limited,  221,  Tottenham 
Court  Road,  London,  were  amon^  the  earliest  of 
the  firms  to  devote  special  attention  to  thedevelop- 


View  from  above  of  Milnes-Daimler  Omnibus  Chassis. 


ment  of  the  petrol  engine  to  omnibuses,  and  their 
efforts  are  now  being  rewarded,  as  their  motor 
and  chassis  are  now  very  favourably  regarded  by 
the  omnibus  companies,  and   they  have   orders 
from  the  London  General  Omni- 
bus Company,  Thomas  Tilling, 
Limited,  the  Atlas  and  Waterloo 
Omnibus  Association,  and  others. 
They  have  also  been  very  suc- 
cessful in  meeting  the  wants  of 
the  railway  companies  for  motor 
'buses,  and  the  vehicles  they  had 
on   view  at    the  show   included 
several  different  types  constructed 
for  the  Great  Western  Railway 
Company. 

The   engine    employed   for   a 
double-deck     'bus      seating     34 
passengers   is   a  4-cylinder  one, 
developing  22  brake  horse-power 
at    800  revolutions    per  minute. 
The    power    can    be    raised    to 
25,  with  the  speed  increased  to 
ijOOorevolutionsperminute.  The 
cylinders  have  a  bore  of  105  mm., 
and  the  stroke  is  130  mm.     The 
gear  allows  of  speeds  of  2 J,  4 J, 
6,  arid    12    miles   an    hour.      A 
slightly  less  powerful   engine  is 
mgtde  for  single-deck  'buses,  with 
gear  providing  for  speeds  of  3,  6,  9,  and  15  miles 
an   hour.      Various   other   sizes  and  powers  of 
engines  are   made  for  different  purposes.     The 
petrol  tank  on  the  chassis  holds  16  gallons,  and 
the  consumption  is  about  a  gallon  per  hour. 

The  main  frame  of  the  chassis  is  built  of 
strong  steel  girders.  The  axles  are  steel  forgings. 
The  engine  and  gear  box  are  carried  on  an  under 
frame  of  angle-steel  members.  Two  wooden 
beams  forming  radius  rods  are  fixed  to  the  back 
axle.  These  relieve  the  springs  of  strains  due  to 
the  driving  mechanism,  and  absorb  any  sudden 


shocks.     Fixed  to  the  rods  is  a  casing  containing 

the  countershaft,  the  bevel  wheels  of  that  shaft, 

and   the   differential    gear.      Each    half   of   the 

countershaft    carries   a   spur-wheel    outside    the 

casing,  and  these  spur-wheels  mesh  with  internal 

gear-rings    that  are    bolted  to  the  road  wheels. 

The  shafts  run  in  ball  bearings.     The  differential 

gear  is  mounted  on  the  rear  end  of 

the  longitudinal  shaft,  instead  of  on 

the  countershaft.     The  differential 

gear  thus   runs  at  a  higher  speed 

and  is  less  liable  to  strain.     The 

fly-wheel   of   the   engine   and    the 

clutch-cone   are   constructed    with 

fan  blades,  so  that  they  draw  air 

through  the  honeycomb  radiator. 

As  to  the  gear,  the  first  motion 
shaft  carries  sliding  spur  wheels, 
and  the  second  motion  shaft  is 
immediately  beneath  it.  The 
four  sliding  wheels  are  grouped 
in  pairs,  each  of  which  is  operated 
by  a  separate  hand  lever.  A  powerful  brake 
is  mounted  on  the  front  end  of  the  second 
motion  shaft,  and  this  cis  worked  by  a  pedal 
which  also  controls  the  clutch.     When  this  pedal 


Milnes-Daimler  Double-Deck  Omnibus. 

is  partly  depressed  it  disengages  the  clutch,  but 
does  not  begin  to  apply  the  brake,  so  that  the 
engine  is  then  free  to  run  without  driving  the 
first  motion  shaft.  The  pedal  can  be  locked  in 
this  position  when  the  vehicle  is  at  rest.  Two 
other  brakes,  simultaneously  operated  by  a 
second  pedal,  are  mounted  on  the  ends  of  the 
countershaft.  In  addition  tyre  brakes  can  be 
applied  to  the  back  wheels  by  a  hand  lever. 

In  addition  to  the  petrol  carburetter,  a  second 
one  is  fitted  for  use  when  the  engine  is  using 
ordinarV  \^^p  o\\.    This  second  carburetter  has 
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its  mixing  chamber  heated  by  the  exhaust  gases, 
which  pass  through  a  jacket.  Petrol  must, 
however,  be  used  for  starting,  so  that  the  kerosene 
carburetter  may  be  warmed  up  before  the  heavier 
oil  supply  is  turned  on. 

MOTOR    CAR    EMPORIUM    'BUS. 

The  Motor  Car  Emporium,  Limited,  Addison 
Road  North,  Holland  Park,  London,  W.,  had 
two  'buses  on  view  at  the  show,  one  a  single- 


the  vertical  type,  and  the  exhaust  and  inlet  valves 
are  interchangeable.  The  carburetter  is  con- 
nected with  the  governor,  which  automatically 
regulates  the  supply  of  gas  to  the  engine  by 
means  of  a  throttle  valve.  Besides  this,  there  is 
a  variable  cam  fitted  to  the  inlet,  by  means  of 
which  not  only  can  the  stroke  of  the  inlet  valve 
be  varied,  but  also  the  time  of  lifting.  By  this 
means  the  speed  of  the  engine  can   be  varied 


Motor  Car  Emporium  Omnibus  Cliassis. 


decker  to  seat  16  passengers,  fitted  with  a  four- 
cylinder  20  H.p.  engine,  and  the  other  a  double- 
decker,  to  carry  36  passengers,  with  a  four-cylinder 
24  H.p.  engine.  Of  the  latter  type  of  'bus,  the 
London  Road  Company  have  ordered  51,  and  it 
is  also  in  use  by  the  Hastings  and  St.  Leonards 
Omnibus  Company.  The  makers  provide  a 
great  variety  of  motor  vans,  etc.,  and  a  proof  of 


between  120  and  1,000  revolutions  per  minute. 
The  circulating  water  is  driven  by  a  rotary  pump, 
and  the  water  is  cooled  by  a  fan.  The  power 
transmission  is  through  a  large  clutch,  and  the 
gear  provides  for  three  speeds  and  a  reverse. 
The  gear  wheels,  contained  in  an  oil-tight  case, 
are  large  and  are  polished  before  hardening. 
Roller  and  ball  bearings  are  used  on  the  principal 


Views  of  Motor  Car  Emporium    Bus  Engine. 


the  reliability  of  their  engines  is  given  in  a  daily 
record  for  a  whole  year  of  a  Post  Office  parcel 
mail  van  running  between  London  and  Redhill. 
During  the  period  this  van  almost  always  arrived 
ahead  of  schedule  time.  The  amount  paid  for 
repairs  and  renewals  in  the  twelve  months  was 
under  ;^i  5,  and  the  average  petrol  consumption 
worked  out  at  one  gallon  per  1 1  miles. 

The  four-cylinder  engine  for  omnibuses  is  of 


parts  of  the  engine  and  gear,  and  forced  lubrica- 
tion is  employed.  The  petrol  tank  is  specially 
designed  to  prevent  explosion,  and  it  carries  a 
charge  sufficient  to  run  the  omnibus  100  miles. 
Special  attention  has  been  paid  to  the  question 
of  springs,  so  that  vibration  is  minimised.  There 
are  three  brakes,  one  a  foot  brake  actuating^  a 
band  on  a  drum,  and  the  others  hand  lever  brakes 
applied  to  the  rear  wheels.     The  driving  clutch 
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Elevation  and  Plan  of  Motor  Car  Emporium's  'Bus  Chassis. 


Motor  Car  Emporium's  Doubie-Decl<  Omnibus. 
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is  disconnected  automatically  when   the  brakes 
are  applied. 

One  of  our  illustrations  shows  a  six-cylinder 
enjj[ine  by  the  same  makers  designed  for  tram- 


miles  per  hour,  this  being  used  when  it  is  desir- 
able from  any  cause  to  back  the  omnibus.  It  is 
also  possible  to  accelerate  the  engine,  so  that  a 
maximum    forward   speed  of    15  miles  an   hour 


Motor  Car  Emporium's  SIx-Cyllnder  Engine  for  Tramway  Car. 


way  cars.  It  is  of  40  h. p.,  and  the  consumption 
of  petrol  is  figured  out  at  about  20  miles  to  the 
gallon.  The  bearings  are  of  large  diameter,  and 
the  engine  works  silently  and  smoothly.  There 
are  two  speeds,  and  a  variation  rising  to  24  miles 
an  hour. 

THORNYOROPTS    OMNIBUS. 

The  'bus  shown  by  John  I.  Thornycroft  and 
Company,  Limited,  Chiswick,  London,  is  a 
double-decker  seated  for  34  passengers,  16  inside 
and  18  outside.  The  chassis  is  of  the  Com- 
pany's own  design  and  construction,  and  its 
general  arrangement  may  be  seen  from  the 
accompanying  drawings.  The  engine  is  of  the 
four-cylinder  Otto-cycle  type,  with  cylinders 
4  J  in.  in  diameter,  by  5  in.  stroke.  Under  work- 
ing conditions,  running  at  900  revolutions  per 
minute,  the  engine  develops  24  brake  horse- 
power. The  average  'bus  speed  on  the  level  is 
about  10  miles  an  hour,  and  gradients  of  i  in  8 
can  be  climbed.  The  whole  engine  and  cam 
gear  are  enclosed  in  an  oil-tight  dust-proof  case, 
and  forced  lubrication  is  provided  for  all  moving 
parts.  The  cylinders  are  cooled  by  water  circu- 
lation, operated  by  a  pump  of  the  rotary  gear 
type.  The  ignition  is  of  the  low-tension  magneto 
type,  but  high-tension  electric  ignition  can  be 
fitted  if  required. 

A  change-speed  gear  is  fitted,  giving  four 
different  speeds.  By  this  gear  the  omnibus  may 
be  driven  at  3,  5^,  8 J,  or  12  miles  per  hour. 
The  gear  also  allows  of  a   reverse  speed  of  3 


may  be  attained.  All  the  gear  rings  are  of 
hardened  mild  steel,  and  are  enclosed  in  a  dust- 
proof  and  oil-retaining  gear  case.  Sufficient 
petrol  can  be  carried  to  run  the  'bus  for  about 
75  miles  with  full  load. 

The  steering  is  effected  by  a  diagonal  shaft 
and  hand  wheel  operating  a  worm  and  segment. 
The  wheels  are  of  artillery  pattern,  with  metal 
naves,  oak  spokes,  and  ash  felloes.  A  pedal  on 
the  foot-plate  operates  a  brake  on  the  countershaft 
close  to  the  gear  box.  This  brake  is  sufficiently 
strong  to  hold  the  vehicle  on  the  steepest  hills.  A 
screw-down  brake  is  also  provided,  which  acts  on 
the  drum  of  the  back  axle.  The  price  of  an 
omnibus  of  this  class  is  ;^900.  Among  other 
orders,  Messrs.  Thorneycroft  are  now  construct- 
ing 22  of  their  chassis  for  the  London  Motor 
Omnibus  Company. 

STRAKER-SQUIRE    OMNIBUt. 

Public  attention  was  recently  called  to  the 
machine  put  on  the  market  by  Messrs.  Straker 
and  Squire,  9,  Bush  Lane,  London,  E.C.,  by  the 
successful  carrying  out  of  a  2,000  miles  reliability 
trial  on  public  roads.  The  vehicle  employed  was 
not  an  omnibus,  but  though  its  appearance  some- 
what resembled  that  of  a  private  motor  car,  it 
was  loaded  to  the  ordinary  extent  of  a  'bus,  and 
the  machinery  was  that  employed  for  omnibus 
purposes.  The  engines  and  other  apparatus 
required  have  hitherto  been  built  by  Bussing,  of 
Brunswick,  but  Messrs.  Straker  and  Squire  are 
now  preparing  to  construct  them  in  this  country. 
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The  illustrations  show  the  appearance  of  a  *bus 
and  its  appliances. 

Minute  details  of  the  engine,  transmission 
gear,  etc.,  have  been  issued  by  Messrs.  Straker 
and  Squire,  but  the  following  general  description 
will  here  suffice,  particularly  as  a  method  of 
transmission  of  power  from  the  engine  to  a 
countershaft  and  thence  by  variable  gearing  to 
the  driving  wheels  is  more  or  less  common  to  all 
such  vehicles. 

The  petrol  engine  is  a  four  cylinder  one  of 
24  H.P.,  and  the  transmission  is  by  a  clutch 
through  a  change-speed  box  immediately  in  rear 
of  the  engiae,  and  thence  to  a  second  change- 
speed  box  situated  in   front  of  the  back  axle. 


are  cast  in  pairs,  and  the  water  jacket  is  so 
arranged  that  not  only  the  explosion  chambers 
of  the  cylinders,  but  also  the  valve  chambers  are 
completely  surrounded.  The  crank  chamber, 
which  is  formed  of  two  aluminium  castings, 
provides  three  extra  long  bearings  for  the  shaft. 
In  order  to  diminish  the  weight  of  the  recipro- 
cating parts  and  thus  reduce  vibration,  the 
connecting  rods  are  hollow  and  made  of  nickel- 
steel,  and  are  unusually  long.  This  in  con- 
junction with  the  length  of  the  pistons  gives  great 
smoothness  in  running.  The  crank-shaft  also  is 
of  forged  nickel-steel.  The  carburetter  is  of  the 
jet  type,  and  the  fuel  tank  can  hold  20  gallons. 
The  petrol  consumption  is  about  one  gallon  per 


Thorneycroft  'Bus.  — Plan  and  Elevation  of  Chassis  for  34-Passenger  Vehicle. 


This  engine  is  designed  either  for  a  'bus 
accommodating  36  passengers,  or  for  goods 
vehicles  up  to  4  tons  in  weight  when  loaded. 
The  principal  feature  of  the  engine  consists  in 
the  placing  of  the  cam-shaft,  which  actuates  the 
inlet  and  exhaust  valves  as  well  as  the  ignition 
tappets,  on  the  top  of  the  cylinders.  The  inlet 
and  exhaust  valves  are  arranged  on  opposite 
sides  of  the  cylinders,  and  the  actuating  shaft  is 
driven  off  the  crank  shaft.  The  arrangement 
ensures  great  certainty  of  action,  and  the 
mechanism  is  well  removed  from  the  dust  of  the 
road.  The  cam-shaft  with  rollers  and  rocking 
levers  runs  in  an  oil-bath.  Doors  on  each  side 
of  the  crank  chamber  allow  of  access  to  the 
connecting  rods  and  crank-shaft.     The  cylinders 


eight  miles.  The  throttle,  besides  being  acted 
upon  by  a  governor,  can  also  be  controlled  by 
the  driver  of  the  'bus,  so  that  the  engine  speed 
may  be  varied  from  200  to  900  revolutions  per 
minute.  The  low-tension  magneto  igniter  and 
the  centrifugal  pump  for  the  water  circulation 
are  driven  from  the  crank  shaft.  The  cooling  of 
the  water  in  the  radiator  is  aided  by  a  fan 
mounted  on  the  crank-shaft. 

In  regard  to  the  transmission  gear,  there  are 
three  changes  of  speed  and  one  reverse  provided 
for  in  the  front  gear-box,  while  in  the  rear  gear- 
box, which  contains  the  countershaft  and  differ- 
ential gear^  there  is  a  gear-ratio  change  on  a 
third-motion  shaft,  which  in  its  turn  drives  by 
chains  on  to  the  back  axle.   The  change  of  speed 
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is  effected  by  levers,  and  by  actuating  the  gear 
change  in  the  rear  box  the  three  speeds  provided 
for  in  the  front  box  can  be  doubled  or  halved. 
There  are  accordingly  six  speeds  available, 
approximately  as  follow:  High  ratio,  3,  9,  or  14 
miles  per  hour;  low  ratio,  ij,  4^,  or  7  miles  per 
hour.  The  gear-wheels,  which  are  made  of 
Siemens-Martin  steel,  machine-cut  and  deeply 
hardened,  run  in  oil-proof  casings.  The  back 
axle  is  fitted  with  a  spring  radius  rod  attach- 
ment, for  the  purpose  of  eliminating  shock  when 
starting  and  when  changing  speeds. 

The  omnibus  on  view  at  the  show  was  built 
for  the  London  Road  Car  Company,  and  the 
firm  have  supplied  others  to  the  London  General 
Omnibus  Company,  and  to  Thomas  Tilling, 
Limited.  Views  of  the  Road  Car  Company's  'bus 
and  chassis  are  here  given,  together  with  drawings 
of  the  chassis  and  lettered  views  of  the  engine. 
The    names    of    the    parts   are    set    out    in    the 


The  repairs  were  calculated  on  a  basis  of  ^^30 
per  annum,  spread  over  a  number  of  years. 
This  is  equal  to  rather  less  than  Jd.  per  car  mile. 

As  it  is  generally  considered  desirable  to  write 
off  the  value  of  motor  cars  as  rapidly  as  possible, 
independent  of  their  actual  depreciation,  an 
allowance  of  20  per  cent,  per  annum  was  made 
for  depreciation.  Taking  the  cost  price  of  the 
omnibus  at  ;^900,  this  would  be  ;^i8o  per  annum, 
equal  to  about  ijd.  per  car  mile. 

The  shedding,  rent,  cleaning  and  insurance 
should,  the  makers  consider,  be  covered  by  about 
;^6o  per  'bus  per  annum,  which  is  equal  to  about 
|d.  per  car  mile. 

Totalling  these  items,  which  in  the  makers' 
opinion  form  a  liberal  estimate,  the  cost  of 
running  works  out  at  about  y^d.  per  car  mile,  with 
a  vehicle  actually  carrying  about  24  passengers. 

This    is   a   lower    figure    than    appears    to   be 


Straker-Squire  Omnibus  Chassis. 


trial  (already  referred  to)  of  one  of  their  cars. 
The  car  was  loaded  so  as  to  represent  the  weight 
of  an  omnibus  three-quarters  full  of  passengers. 
The  petrol  consumed  for  the  2,000  miles  w^as  298 
gallons,  which  is  approximately  equal  to  7  miles 
to  I  gallon.  The  petrol  cost  wholesale  about  yd. 
per  gallon,  so  the  cost  of  fuel  was  about  id.  per 
omnibus  mile. 

The  tyres  with  which  the  vehicle  w^as  fitted 
were  guaranteed  by  the  makers  for  2d.  per  car 
mile,  on  the  basis  of  running  100  miles  a  day, 
which  was  the  daily  run  during  the  trial. 

Ordinary  omnibus  work  would  necessitate  the 
employment  of  two  drivers  and  two  conductors. 
Taking  the  drivers'  wages  at  £2  each  per  week, 
and  the  conductors'  wages  at  £1  5s.  each  per 
week,  the  total  wages  would  be  £b  los.  per  week, 
or  ^19  IDS.  for  the  whole  2,000  miles.  This  is 
equal  to  rather  less  than  2jd.  per  car  mile. 

The  lubricating  oil  consumed  was  at  the  rate 
of  about  one  gallon 'per  day,  equal  to  about  :^d. 
per  car  mile. 


anticipated  in  many  quarters,  and,  of  course,  if 
it  is  attained  in  practice,  the  builders  will  deserve 
warm  congratulations.  It  does  not,  however, 
include,  apparently,  a  good  many  minor  items 
which  appear  in  the  accounts  of  large  tramway 
and  omnibus  concerns,  while,  apart  from  that, 
the  test  of  time  is  required  to  prove  w^hether  the 
items,  which  are  mentioned,  are  approximately 
correct.  Taking  the  figures,  however,  as  they 
stand,  two  things  have  to  be  borne  in  mind  in 
comparing  them  with  the  w^orking  expenses  of 
horse  omnibuses  on  the  one  hand  and  electric 
tramway  cars  on  the  other.     The  one  is  that  the 


Reference   Letters  for  Illustrations. 


A  Manholes  in  cylinder  heads. 

Ai  Oil  scoops  on  connecting  rcxls. 

A2  Spiral  gear  wheel  driving  cam-shaft. 

A3  Spur-wheel    driving    niagneio    and 

pump. 

A4  Ins|)rctioii  doors  in  crank-chamber. 

A5  Half-compress  on  cooivs. 

B  Inlet-valves. 

Bi  Rockinji  levers  oi>erating  same. 

Q2  Yokes  for  inspeciion  plugs. 


83  Induction  pipe. 

84  Carburettor  tloat-feed  chamber. 

85  Main  air  supply  pipe. 

86  Cold  air  regulator. 

87  Accelerator  lever. 
C  Exhaust  valves. 

CI  Rocking  levers  operating  same. 

C2  Yokes  for  inspection  plugs. 

C3  Exhaust  pipes. 

C4  Expansion  chamber. 
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Elevation  and  Plan  of  Straker-Squire   Bus  Chassis. 


C5  Hxhaust  box. 

D  I.ow-tension  igniters. 

Di  Rocking  levers  operaiing  <;ame. 

D2  Magneto. 

D3  Spur-wheel  on  magneto  shaft. 

E  Cam-shaft. 

EI  Vertical  shaft  driving  shad  K. 

E2  Ball-thrust-bearing  for  shaft  Ei. 

F  Governor. 

Fx  Bell  crank  levpr. 

F2  Rod  operating  throttle-valve. 

F3  Rod  operating  air-valve. 

Q  Circulating  pump. 

Qi  Spur-wheel  on  pump  shaft. 

G2  I>elivery  pipe  to  cylinders. 

Q3  Return  pipe  connection. 

G4  Suction  pipe. 


H     Clutch  cone. 

HI   Coupling  in  same. 

H2    First-motion  shaft. 

H3  Pivoted  clutch  lever. 

H4  Clutch  sprint^. 

H5   Clutch  i>edal. 

h6  ist  s|>eed  and  "reverse"  pinion. 

H7   2 ud  Sliced  :  spur-wheel. 

h8   3rds|>ecd:  spur-wheel. 

H9   Rod  connecting  pedal  with  clutch. 

J      Three-speed  gear-box. 

J I    Second-motion  shaft. 

J2    ••  Reverse"  sp-.ir-wheels. 

J3    ist  speed  spur-wheel. 

J4    2nd  speed  spur-wheel. 

J5    3rd  speed  spur-wheel. 

K     Brake-drum  on  second-motion  shaft. 


L     Change-speed  levers. 

LI    Rod  operating  second-gear  box. 

L2    ist  and  "reverse"  s|x;ed  operating 

bar. 
L3   2nd  and  3rd  speed  operating  bar. 
m    Striking  fork  for  second  gearbox. 
M     Propeller  shaft. 
N     Combined  gear-box  and   diflercntial 

casing. 
Ni    Lon«itudlnal  shaft  in  second  gear-lwx. 
N2    Bevel-wheel  on  shaft.  Ni. 
N3   Thrust  bearing  on  shaft.  Ni. 
N4    Bevel-wheel  on   intermediate   shaft, 

N5. 
N5   Intermediate  transverse  shaft. 
n6    Low-speed  spur-wheel  on  shaft,  N5. 
N7   High-speed  spur-wheel  on  shaft,  N5. 


n8    I' nderframe  carrying  gear-box,  N. 

N9   Swinjjing  links  stipporting  NX. 

p      Sprockets  on  countershaft. 

pi     Difierential  coiintershaft. 

P2    Difierential  sleeve  on  same. 

P3    Low  speed  spur-wheel  on  diflerential 

shell. 
P4    High-sj^e<i    spur-wheel     on     differ 

entlal  slu-  I. 
P5    Differential  gear. 
Q     Brake-lever. 
QI    Compensating  link. 
Q2    Rock-shaft. 
Q3    Anchor  rods. 
R      Radius  rods. 
Ri    Cushion  sprin.;s. 
S      Sprags. 
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motor  'bus  seats  some  six  or  eight  more  pas- 
sengers than  the  horse  'bus,  and,  therefore,  its 
receipts  will  be  higher  than  those  of  the  horse 
'bus.  The  other  is  that  the  motor  'bus  seats 
only  about  half  the  number  of  people  that  an 
electric  tramcar  provides  accommodation  for,  so 
that  its  receipts  will  be  much  lower  than  those 
of  the  electric  tramcar. 

WOLABLBY  OMNIBUS. 

The  Wolseley  Tool  and  Motor  Car  Company, 
Limited,  Adderley  Park,  Birmingham,  exhibited 
a  Great  Western  Railway  omnibus  at  the  sh(nv. 
The  accompanying  illustrations  display  many  of 
the  details  of  the  vehicles  which  the  Company 
are  constructing  for  road  work ;  their  rail  motor 
cars  have  previously  been  described  in  our  pages. 
Their  20  h.p.  two-ton  chassis  is  designed  to  meet 
the  demand  for  a  vehicle  of  substantial  con- 
struction having  a  very  large  carrying  capacity. 
The  horizontal  position  of  the  motor  enables  the 
dashboard  to  be  carried  very  far  forward,  thus 
rendering  a  large  portion  of  the  chassis  available 
for  body  space.  The  maximum  allowable  load 
is  three  tons.  The  frame  which  is  composed  of 
steel  channels  is  3ft.  loin.  wide.  The  length  from 
the  dashboard  to  the  end  of  the  frame  is  16  ft. 
6  in.,  but  the  body  can  conveniently  overhang 
the  frame  by  18  in.,  thus  allowing  of  a  body  i8ft. 
long  overall.  The  overhang  of  frame  behind  the 
rear  axle  is  4  ft.  6  in.  The  height  of  the  top 
of  the  frame  from  the  ground  is  31  in.  The 
wheel-base  is  12  ft.,  and  the  track  6  ft.  2  in.,  the 
overall  width  coming  inside  the  7  ft.  2  in.  limit. 
The  total  length  of  the  chassis  is  18  ft.  6  in.,  and 
the  weight  about  48  cwt. 


by  7  in.  stroke,  developing  20B.M.P.  at  600  revs. 
per  minute.  Half  compression  cams  are  fitted 
to  ease  starting.  The  drive  to  the  gear  box  is 
through  a  **  Renold  "  silent  chain. 

The  gearing  is  enclosed  in  a  dust-tight  case, 


View  of  Straker-Squire    Bus. 

The  wheels  are  of  artillery  pattern  with  metal 
hubs.  The  front  wheels  are  34  in.  diameter, 
fitted  with  single  solid  rubber  tyres,  and  the  back 
42  in.  diameter,  with  steel  tyres.  The  back 
wheels,  however,  may  be  fitted  with  either  single 
or  twin  solid  rubber  tyres. 

The  engine  is  of  the  standard  **  Wolseley " 
type  having  two  horizontal  cylinders,  6  in.  bore 


Chassis  of  Wolseley  Omnibus. 

and  runs  in  grease.  The  gears  are  of  the  sliding 
type,  and  give  four  forward  speeds  of  2i,  5,  8, 
and  13  miles  per  hour  respectively,  with  the 
engine  running  at  normal  speed,  and  one  reverse 
speed  of   5    miles  per   hour.      All    the  changes 

are  made  with  one  lever. 
The  drive  to  the  road 
wheels  is  from  the  ends 
of  the  differential  shafts 
in  the  gear  box,  by  roller 
chains,  one  to  each  rear 
road  wheel. 

The  vehicle  is  provided 
with   three   independent 
sets  of  brakes.    They  are 
all    metal    to   metal    of 
the  block  type,  and  act 
equally    well     in     both 
directions.      The    pedal 
brake    operates     on      a 
water-cooled    drum    on 
the  high-speed  counter- 
shaft of    the   gear  box. 
The  side  lever  brake  is 
equalised,   and    acts   on 
two    drums  attached  to 
the     sprockets     on     the 
gear  box.     The  emergency  brake  is  operated  by 
a  lever  in   front  of  the  driver,  and  acts  on  the 
inside  of  drums    on    the  sprockets  of  the   road 
wheels.       This  brake  is  also  equalised. 

No  governor  is  fitted,  but  the  engine  is  con- 
trolled by  a  hand  throttle.  The  ignition  is 
electric  high  tension,  and  is  timed  by  a  lever  on 
the  control  column. 


Digitized  by 


Google 


March  9,  1905.]  THE  TRAMWAY  AND  RAILWAY  WORLD.  223 


Wolseley  Motor  Omnibus.  Built  for  the  Great  Western  Railway  Company. 


Wolseley    Bus.— Foot-brake,  Springs,  and  Back  Axle.  Wolseiey  Gear  Box.  Showing  Brake  on  Countershaft. 


Wolseley  Chassis.  -Steering  Arm.  Wolseley  'Bus.— Steering. 
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The  rear  axle  is  formed  of  a  vveldless  steel 
tube,  while  the  front  axle  is  forged  in  one  piece. 
The  steering  is  irreversible,  being  operated  from 
the  inclined  pillar  through  a  worm  and  wheel. 

The  radiator  is  fan  cooled,  an  efficient  silencer 
for  the  exhaust  is  fitted,  and  a  sufficient  supply 
of  water  is  carried  for  cooling  the  engine.  The 
petrol  tank  has  a  capacity  of  10  gallons,  which  is 
sufficient  for  a  run  of  about  60  miles  with  full 
load. 

As  a  result  of  the  design  thus  briefly  outlined, 
the  following  advantages  are  claimed. 

The  employment  of  a  horizontal  motor,  as  it 
is  placed  below  the  level  of  the  frame,  permits 
the  whole  upper  part  of  the  chassis  being  utilized, 
and  thereby  provides  a  large  carrying  capacity 
without  necessitating  the  use  of  an  abnormally 
long  wheel-base,  as  in  the  case  of  vehicles  fitted 
with  motors  of  the  vertical  type. 

The  connecting  of  the  gear-box  with  the  motor 
by  means  of  a  Renold's  chain  is  a  very  necessary 
feature  in  vehicles  of  this  type,  as  it  makes  a 
flexible  connection  between  the  two,  and  any 
strains  which  may  be  set  up  in  the  main  frame 
cannot  aff*ect  the  transmission.  The  gear-box  is 
suspended  from  three  points,  and  the  transmission 
from  it  to  the  road  wheels,  being  by  means  of 
roller  chains,  permits  the  employment  of  very 
flexible  springs,  as  any  movement  of  the  axle 
cannot  affect  the  drive.  Any  one  of  the  three 
independant  brakes  fitted  can  be  applied  instan- 
taneously, and  each  is  made  powerful  enough  to 
hold  the  vehicle  on  a  very  steep  gradient.  These 
brakes  are  of  the  metal  to  metal  type,  and  act  in 
either  direction,  ensuring  perfect  control  over 
the  vehicle. 

Another  special  feature  is  the  pressed  steel 
frame,  which  is  not  only  much  stronger  than  the 
ordinary  frame,  but  also  permits  of  a  consider- 
able saving  of  weight.  These  are  the  largest 
pressed  steel  frames  which  have  as  yet  been  used 
in  the  manufacture  of  motor  vehicles. 

A  very  large  margin  of  safety  has  been  allowed 
in  the  construction  of  the  wheels.  They  are 
made  of  thoroughly  well-seasoned  timber,  fitted 
with  iron  tyres  for  goods  transport,  and  solid 
rubber  tyres  in  the  case  of  passenger  vehicles. 

The  motor  being  situated  behind  the  front 
axle  has  made  it  possible  to  arrange  the  steering- 
gear  in  such  a  manner  that  it  is  very  easy  to 
manipulate. 

In  all  details  of  these  vehicles  the  high  standard 
of  Wolseley  practice  and  workmanship  has  been 
maintained,  and  all  important  bearings  are 
ground  to  ensure  smooth  running.  Gravity 
lubrication  is  employed  on  the  well-known 
** Wolseley''  system,  which  has  been  so  satis- 
factory in  the  pleasure  cars  turned  out  by  this 
company. 

Electric  Traction  on  the  Metropolitan  Railway- A  successful 
experiment  was  made  on  the  Metropolitan  Railway  on  the  night  of 
February  27  after  the  ordinary  traffic  had  ceased.  An  electrically 
propelled  train  was  run  from  Neasden  to  Baker  Street,  where  it  crossed 
to  the  Inner  Circle  line.  From  Baker  Street  the  train  proceeded  to 
Netting  Hill  Gate  and  to  Aldgate. 


KILMARNOCK  ELECTRIC  TRAMWAYS. 


The  electrical  undertaking  of  the  burgh  of 
Kilmarnock  was  formally  inaugurated  on  Satur- 
day, December  lo,  when  the  opening  ceremony 
was  performed  by  Lord  Howard  de  Walden. 
Besides  the  installation  of  an  electric  lighting 
system  for  public  and  domestic  service,  the 
installation  comprises  4J  miles  of  tramways 
which  have  been  equipped  so  as  to  combine 
solidity  of  construction  with  economy  in  capital 
expenditure.  Two  routes  have  been  completed. 
One  of  these  runs  from  Riccarton,  where  the  car 
sheds  and  power-station  are  situated,  through 
the  centre  of  Kilmarnock  to  Beansburn  ;  the 
other  route  connects  the  town  with  the  outlying 
district  of  Hurl  ford.  It  is  proposed  to  operate 
a  ten-minutes'  service  upon  each  of  these  routes. 
There  is  one  half  mile  of  double  track  in  the 
middle  of  the  town,  the  remainder  being  con- 
structed with  single  track  and  loops,  the  latter 
being   spaced    about    three    to    the    mile.     The 


The  Switchboard  at  Kilmarnock. 

single  track  is  mostly  laid  on  one  side  of  the 
road ;  this  provision  being  made  to  facilitate 
doubling,  if  necessary,  at  some  future  time. 
There  are  no  seriously  steep  grades  on  the 
lines,  the  most  difficult  being  one  of  300  yards 
at  I  in  24. 

The  cars,  of  which  eleven  have  already  been 
delivered,  were  built  by  Messrs.  Hurst,  Nelson, 
and  Company,  Limited,  and  are  of  the  usual 
double-deck  type.  They  are  carried  upon  single 
trucks  made  by  Messrs.  Hurst,  Nelson,  and 
Company,  and  are  fitted  with  steel-tyred  wheels, 
31 1  in.  in  diameter,  made  by  Hadfield's  Steel 
Foundry  Company,  Limited,  Sheffield.  The 
electrical  equipments  for  the  cars  w^ere  manu- 
factured by  Witting,  P^borall,  and  Company, 
Limited,  with  the  exception  of  the  canopy 
switches  and  circuit  breakers,  which  are  of  the 
British  Thomson- Houston  Company's  make, 
and  the  trolleys,  which  are  fitted  with  the 
swivelling  head,  and  were  supplied  by  Messrs. 
Estler  Brothers.  Movable  steps  are  arranged 
to  be  operated  from   the  platforms ;   these  are 
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designed  to  allow  of  the  proper  action  of  the 
life-guards,  which  are  of  the  Tidswell  type. 
The  finishing  colours  on  the  bodies  are  olive 
and  cream.  The  cars  are  29  ft.  long,  over  all, 
and  6ft.  gin.  wide,  seating  30  passengers  outside 
and  22  inside. 

The  car  sheds  and  power-station,  at  Riccarton, 
occupy  a  site  near  the  River  Irvine  ;  considerable 
space  is  available  for  future  extension. 

The  car  shed  has  three  tracks,  one  of  which 
runs  over  an  inspection  and  repair  pit.  Each  of 
these  tracks  will  hold  four  cars.  A  repair  shop 
is  provided,  and  will  be  equipped  with  a  complete 
selection  of  machine  tools,  to  be  used  in  repairs 
and  the  production  of  finished  spares. 


120KW.  traction  generators,  the  other  two  sets 
being  for  lighting.  Space  has  been  provided  for 
further  generating  plant.  The  accompanying 
views  of  the  engine  room,  it  will  be  noted, 
give  a  good  idea  of  the  neat  and  convenient 
arrangement  which  is  characteristic  of  the  whole 
installation.  Jet  condensers,  by  the  Mirrlees 
Watson  Company,  are  provided,  the  necessary 
water  being  drawn  from  the  adjacent  river. 

Both  traction  and  lighting  feeders  are  brought 
to  one  main  switchboard.  The  makers  of  the 
board,  which  presents  some  interesting  features, 
are  Messrs.  Cox- Walkers  of  Darlington.  The 
risk  of  fire  has  been  obviated  by  the  use  of  bare 
copper  rod,  supported  upon    insulators   behind 


station  Views  at  Kilmarnocl<. 


The  situation  of  the  power-station,  close  to  the 
river,  enables  plenty  of  condensing  water  to  be 
obtained.  Coal,  which  at  present  is  carted  to 
the  station,  is  eventually  to  be  delivered  direct 
from  a  siding  of  the  (Glasgow  and  South  Western 
Railway.  The  appearance  of  the  station  and 
dei)6t  buildings  is  extremely  effective,  the  front- 
age being  constructed  in  red  stone  and  pressed 
brick.  Commodious  rooms  are  provided  for  the 
several  departmental  offices  of  the  undertaking. 

The  engine  room  is  71ft.  6  in.  by  37  ft.  6  in. 
Four  Belliss  and  Morcom  compound  condensing 
engines,  each  of  200  h. p.,  are  installed,  and  are 
direct-connected  to  Dick- Kerr  generators  having 
a  total  capacity  of  480  kw^     Two  engines  drive 


the  switchboard,  in  place  of  cables.  Generator 
field  rheostats  are  placed  under  the  switchboard 
platform,  which  is  raised  a  few  feet  above  the 
engine  room  fioor  level,  and  are  worked  from 
hand-wheels  mounted  on  pillars  close  to  the 
platform  railings. 

The  battery,  the  room  for  which  adjoins 
the  engine  room,  consists  of  254  cells  of  360 
ampere-hours  capacity,  supplied  by  the  Tudor 
Accumulator  Company.  A  booster  is  provided 
for  use  with  the  battery.  The  sphere  of  useful- 
ness of  the  battery,  however,  is  confined  to  the 
lighting  system. 

The  boiler  room  is  arranged  for  five  boilers, 
three    of  which   are   now   installed.     They  are 
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of  the  Lancashire  type,  28  ft.  by  8  ft.,  and  were 
built  by  Messrs.  Yates  and  Thorn  for  a  working 
pressure  of  160  lbs.  per  square  inch.  The  feed- 
pumps are  by  Messrs.  G.  and  J.  Weir,  of  Cathcart. 
No  superheaters  are  installed.  An  economiser, 
having  192  tubes  and  made  by  Messrs.  E.  Green 
and  Sons,  and  a  feed-water  heater,  are  in  use  ; 
the  feed  pipes  are  so  arranged  that  either  may 
be  laid  off  when  required.  The  chimney  is 
150  ft.  high.  The  main  steam  pipes,  which  are 
fitted  with  separators,  are  arranged  as  a  ring ; 
Messrs.  Aiton  and  Company  carried  out  the 
piping  work. 

The  boilers  are  hand-fired,  the  coal  used  being 
from  local  pits  and  costing  7s.  per  ton.  Water 
for  the  boilers  may  be  drawn  at  will  from  the 
municipal  supply  or  from  the  river. 


The  track  is  double  bonded  at  joints,  and  cross 
bonds  are  spaced  120  ft.  apart.  The  track  work 
has  been  carried  out  by  Messrs.  Dick,  Kerr,  and 
Company,  Limited,  whose  works  at  Kilmarnock 
proved  very  convenient  for  the  contract. 

Messrs.  Robert  W.  Blackwell  and  Company 
were  the  contractors  for  overhead  equipment. 
The  poles  are  of  the  three-section  type,  and  have 
been  erected  without  the  usual  cast-iron  base, 
which  would  in  many  places  on  the  narrow  side- 
walks of  "  Auld  Killie,"  form  something  of  an 
obstruction.  This  portion  of  the  construction 
is  noticeably  substantial,  and  the  omission  of 
unnecessary  ornaments  has  no  doubt  made  the 
cost  correspondingly  reasonable.  Bracket  arm 
flexible  suspension  is  employed  along  the  subur- 
ban portions  of  the  routes,  while  within  the  town 
rosettes  fixed  to  the  buildings  have  been  utilised 
for  carrying  span  wires  wherever  possible.  The 
whole  of  the  insulators,  hangers,  etc.,  have 
bronze  metal  parts.  The  trolley  wire  is  of 
00  gauge,  and,  as  usual,  is  of  hard  drawn  copper 
and  divided  into  half-mile  sections.  The  span 
wires  are  of  the  heavy  gauge  of  j\ ;  stranded 
guard  wires  are  used,  these  being  of  ^^  gauge. 

The  distribution  system  consists,  for  the  tram- 
ways, of  one  track  feeder  and  three  positive 
feeders.  One  of  the  positive  feeders  is  of  -3  sq. 
in.  sectional  area,  the  other  two  being  '15  sq.  in. 
The  track  feeder  is  of  -6  sq.  in.  area.  All  of 
these  cables  are  laid  on  the  solid  system  in  wood 
trough  ;  they  are  impregnated  jute-insulated  and 
lead-covered.  Messrs.  Callender  and  Company 
were  contractors  for  this  part  of  the  work,  and 
the  same  firm  also  supplied  the  section  and 
signal  pillars.  Telephones  are  installed  at  each 
of  the  signal  pillars,  which  are  located  at  the 
loops,  for  communication  with  the  station. 

Mr.  A.  H.  Burbidge  acted  as  resident  engineer 
for  Messrs.  Kennedy  and  Jenkin,  and  has  been 
retained  by  the  Corporation  of  Kilmarnock  as 
engineer  and  manager  of  their  traction  and 
electric  lighting  system.  We  are  indebted  to 
Mr.  Burbidge  for  his  kindness  in  supplying  us 
with  particulars  of  the  undertaking. 


Boiler  Feed  Pumps. 

The  permanent  way  is  of  the  usual  urban 
tramway  type,  girder  rails  weighing  90  lbs.  to  the 
yard  being  laid  to  standard  gauge,  4  ft.  8 J  in. 
The  rail  used  is  6iin.  high  with  a  base  6  in. 
wide;  the  groove  is  ix^^in.  in  width.  The  rails 
were  rolled  by  the  North  Eastern  Steel  Works 
Company,  Middlesbrough.  They  are  laid  in 
lengths  of  45  ft.  The  track  is  laid  on  a  6  in.  bed 
of  6  to  I  concrete,  3  to  i  concrete  being  used 
for  rail  packing  and  grouting  setts.  The  setts 
are  of  whinstone.  Drainrails  are  laid  where 
necessary,  these  being  of  Messrs.  Dick,  Kerr,  and 
Company's  make.  Hadfield's  special  work  and 
points  have  been  used.  The  rails  are  connected 
with  the  **  Dicker"  joint;  the  fish-plates  weigh 
58 J  lbs.  per  pair  and  are  secured  with  six  bolts. 


ACCIDENTS  ON  N.E.  ELECTRIC  RAILWAY. 


In  the  House  of  Commons  on  March  i, 

Mr.  Weir  asked  the  President  of  the  Board  of  Trade  whether  he  was 
aware  that  on  February  20  a  young  woman  named  Alice  Maughan. 
residing  at  Felling,  was  found  lying  dead  across  the  electrified  rail  on 
the  North  Eastern  Railway  Company's  line  near  Back  worth.  North- 
umberland ;  and  would  he  call  for  a  report  on  the  subject,  and  state 
whether  the  electrified  rails  on  this  line  were  passed  by  the  Board  of 
Trade  inspector  as  sufficiently  protected. 

Mr.  G.  Balfour  said  that  the  accident  was  notified  to  the  Board  of 
Trade  by  the  railway  company,  and  the  Board  had  appointed  one  of 
their  inspecting  officers  to  inquire  into  and  report  upon  the  circum- 
stances. The  arrangements  for  working  this  line  by  electricity  had  not 
been  **  passed  '*  by  the  Board  of  Trade,  the  railway  company  having 
adopted  the  new  method  of  traction  on  their  own  responsibility,  and 
without  obtaining  specific  statutory  powers  involving  preliminary 
inspection  on  behalf  of  the  Board.  The  precautions  adopted  for  the 
protection  of  the  company's  servants  and  the  public  had,  however, 
come  under  the  observation  of  the  Board's  officers  when  holding 
inquiries  into  previous  similar  accidents  on  this  electrified  line ;  and 
the  company  had  informed  the  Board  that  they  had  complied  with  the 
recommendations  made  .in  the  officers'  reports  on  those  accidents. 
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THE  ELECTRIC  TRAMWAYS   OF   YARESE. 


One  of  the  most  interestin}^  and  most  pictu- 
resque tramways  of  Italy  is  the  one  which 
connects  Varese  with  the  Sacro  Monte  and  the 
Campo  del  F'iori.  Indeed  the  track  crosses  one 
of  the  finest  districts  of  Italy,  the  far-famed 
region  of  the  Lake  of  Como,  which  is  known 
over  the  whole  w^orld,  and  which  as  far  back  as 
the  Roman  period  was  a  favourite  centre  for 
country  seats. 

The  line,  of  which  the  total  length  amounts 
to  5,900  metres — 4,270  of  these  on  communal 
and     provincial    roads,   and     1,630    on    private 


5  to  8  millimetres.  The  turbines,  with  horizontal 
shafts,  belong  to  the  Pelton  type.  There  are 
three  turbines,  regulated  by  hydraulic  motors. 
At  full  load  they  consume  340  litres  each  per 
second,  and  produce  375  h.p.  They  work  at  the 
rate  of  450  revolutions  per  minute,  and  by 
means  of  an  elastic  sleeve  drive  a  three-phase 
alternator  of  250  kw.,  generating  current  at  6,000 
volts  and  45  periods.  The  turbines  have  an 
efficiency  of  78%,  the  alternator  93%.  The 
current  generated  by  this  central  station  is  used 
not  only  for  the  tramway,  but  also  for  lighting 
purposes.  For  the  purpose  of  the  tramway  from 
Varese  to  Prima  Capella  the  current  is  converted. 


View  on  Varese  Railway. 


grounds — is  worked  by  a  central  hydro-electric 
station  situate  at  Ferrare.  This  station  obtains 
its  power  from  a  waterfall  107  metres  high  on  a 
branch  of  the  Margorabbio  near  the  Ponte- 
Nativo. 

The  w^orks  for  collecting  the  water,  close  to 
the  Ponte-Nativo,  are  constructed  with  great 
strength,  in  order  to  resist  the  onset  of  torrent 
floods  which  now  and  then  rise  in  those  parts. 
It  comprises  a  dam  with  weir,  sluice  gates,  and 
floodgates  opening  to  the  canal,  and  a  bottom 
drain  valve  for  draining  the  lake.  This  valve,  of 
a  special  construction,  acts  also  as  an  additional 
suction  valve.  The  conduit  is  530  metres  long, 
its  diameter  is  750  millimetres,  its  thickness  from 


To  this  end  a  sub-station  is  placed  at  the  foot  of 
the  hill  of  Sant  Ambrogio.  It  contains  two 
synchronous  three-phase  motors  of  75  kw.  each 
(with  twocontinuous-current  excitation  dynamos), 
producing  current  at  550  or  600  volts,  which  is 
sent  to  the  car-motors.  The  plant  of  this  sub- 
station, as  well  as  the  car-motors,  have  been 
supplied  by  the  Thomson-Houston  Company. 
The  station  comprises  besides,  two  vertical  steam 
engines,  which  can  work  the  dynamos  in  case  of 
stoppage  in  the  service  of  the  central  station. 

Next  to  the  engine-room  is  the  workshop  for 
repairs  and  the  house  for  the  carriages.  The 
motor-carriages  are  provided  with  two  block- 
brakes  and  one  powerful  electric   brake.     They 
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can  be  stopped  within  a  few  yards  even  on  the 
steepest  slopes.  They  have  been  constructed  by 
the  firm  of  P'rateUi  Macchi,  of  Varese.  The 
frames  have  been  supplied  by  Miani  and  Syl- 
vestri,  of  Milan. 

The  lij^ditin^^  of  the  motor,  as  well  as  of  the 
other  carriages,  is  done  by  electricity.  The  journey 
over  the  entire  line  is  completed  in  about 
27  minutes.  The  rate  of  speed  allowed  is  only 
6  kilometres  per  hour  within  the  town,  but 
it  may  reach  20  kilometres  per  hour  outside 
the  town  on  sections  of  straight  line.  The 
gau{j;e  of  the  rails  is  I'lo  metres.  The  steepest 
slope  reaches  7*20%.  The  smallest  radius  of 
curvature  is  24*50  metres.  The  current  is  taken 
by  trolley  from  an  overhead  wire.     The  latter  is 

of  copper,  its  diameter  bein^^  81  millimetres,  and  j^^^^  ^^  Tunne\  Entrance, 

it  is  stretched  at  6  metres  above  the  level  of  the 


An  Open  Portion  of  Line. 

line.  There  is  no  distinction  of  classes  in  the 
carriaj^es.  The  fare  varies  from  10  to  50  centimes, 
and  the  money  is  collected  on  the  cars.  The 
mana^iny  society  supply  also  family  tickets  and 
season  tickets  at  the  price  of  5  lires  a  year, 
allowinj^  the  holder  to  travel  any  distance  what- 
ever by  payin^^  10  or  20  centimes,  accordin<i:  to 
the  days.  These  season  tickets  are  delivered 
without  any  other  formality  than  the  exhibition 
of  a  photograph. 

Starting  from  the  North  Railway  station,  the 
tramway  runs  through  Varese  to  the  Viale  Azu^- 
giani.  Then  it  runs  through  the  splendid  Viale 
della  Rotonda,  which  in  certain  places  offers  a 
slope  of  5%.  Leaving  the  Rotonda  the  line 
crosses  the  provincial  road  and  reaches  the 
Salita  di  Sant  Ambrogio  and  the  electric  works. 
One  of  the  Stations.  There  the  tramway  enters  its  own  grounds,  and 
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ascends  the  hill  with  a  slope  of  ']%  to  arrive  at 
Sant  Amhrogio,  whence  it  continues  its  progress 
until  Robarello.  As  soon  as  it  reaches  Robarello 
the  line  enters  the  finest  part  of  its  entire 
route.  After  a  few  meanderin;^s  the  railway 
extends  in  a  straif^ht  line,  and  reaches  a  rather 
steep  declivity.  Then  describing  a  wide  curve  the 
line  arrives  on  a  great  platform,  about  10  metres 
high,  close  to  Selvapiana.  The  verdure  of  the 
hills  and  of  the  rich  fields,  the  sparkling  of  the 
waters  of  the  lake,  the  silhouette  of  the  far-away 
mountains,  the  blue  of  the  skies,  harmonize  and 
blend  together  in  a  symphony  of  light  and  colour. 
From  Selvapiana  to  Prima  Capella  the  journey 
occupies  only  a  few  minutes. 

This  line  finds  its  natural  complement  in  that 
of  Varese  to  Luino,  which  is  worked  from  the 
same  central  station,  and  acts  as  a  connecting 


of  the  ''Sosieta  Varesina^'on  the  left  bank  of  the 
Giona  in  the  commune  of  Maccagno  Superiore. 
This  new  station  will  use  the  water  of  the  Giona. 
The  power  thus  generated  will  be  used  by  the 
company  for  lighting  purposes  and  for  motive 
power  along  the  line  Varese-Maccagne,  with  a 
view  of  favouring  the  industry  of  the  country. 

STEAM  MOTOR  COACH  FOR  THE  FURNE88  RAILWAY. 


With  a  view  to  the  economical  working  of  the  passenger  service  on 
the  Windermere  branch  between  Ulverston  and  Lakeside — a  distance 
of  about  10  miles— the  Furness  Railway  Company  have  just  completed 
a  new  rail  steam  motor-coach,  which  has  been  designed  by  Mr.  W.  1\ 
Pettigrew,  M.Inst.C.E.,  and  been  built  by  the  company  at  their  own 
workshops  at  Barrow-in-Furness. 

The  seating  capacity  is  for  twelve  first-class  and  thirty-six  third-class 
passengers,  a  luggage-compartment  also  being  provided.  Transverse 
seats  have  been  arranged  in  both  compartments,  the  first-class  being 
upholstered  in  moquette,  and  the  third-class  in  rattan,  the  whole 
being  electrically  lighted  and  heated  with  steam  throughout.     The  car 


Furness  Railway  Steam  Motor  Car. 


Furness  Railway  Steam  Motor  Coach  and  Trailer. 


line  between  Varese  and  the  Lake  Majeur.  It 
runs  throu/^h  a  landscape  interesting  through  the 
beauty  of  its  panoramas  and  the  delights  of  the 
district.  The  first  part  crosses  Italian  Switzer- 
land, the  second  occupies  the  southern  slope  of 
the  Valcuvia,  whence  the  view  extends  as  far 
as  Lake  Majeur.  The  extensive  belt  included 
between  Lake  Majeur  and  the  Lake  of  Lugano 
on  the  one  side,  and  the  Lake  of  Varese  on  the 
other,  which  until  recently  was  without  rapid 
means  of  communication,  has  entered  on  a  new 
era  through  the  installation  of  the  lines  we  have 
described,  and  many  industries  which  were 
drifting  towards  ruin  in  the  country  will  doubt- 
less very  soon  acquire  a  new  vitality. 

Another  central  station  is  planned  on  account 


body  is  framed  in  teak,  with  clerestory  roof,  whilst  the  engine  compart- 
ment is  built  entirely  of  mild  steel  sheets  and  angles.  panelle<l  to 
correspond  with  the  other  portion  of  the  cirriajje  body.  The  under- 
frame  is  also  built  of  steel  channels  throughout,  carried  at  one  end  by 
the  standard  carriage  bogie,  the  other  end  being  supported  by  the 
engine  bogie.  The  total  length  of  the  car  over  buffers  is  r)oft.  ii  in. ; 
distance  between  centre  of  bogies,  40  ft. ;  and  total  wheel-base.  48  ft. 

The  cylinders  of  the  engine  are  11  in.  diameter,  with  a  stroke  of 
14  in.,  operated  by  means  of  the  Walchaert  valve-gear,  with  coupled 
wheels,  2  ft.  10  in.  diameter.  Steam  is  generated  by  means  of  a 
locomotive  type  of  boiler,  having  a  working  pressure  of  iHolb.  per 
square  inch,  which  is  placed  with  the  firebox  to  the  front  end,  giving 
a  clear  outlook  for  the  driver.  The  tank  has  a  capacity  of  joo  gallons, 
and  is  placed  on  the  engine  Ixigie  over  the  driving  wheels,  whilst  the 
coal  is  carried  in  the  motor  compartment.  Provision  has  lieen  made 
for  controlling  the  steam  throttle-valve,  vacuum,  steam  and  hand 
brakes,  and  whistle  from  either  end  of  the  coach. 

A  trailer  for  the  rail  motor  car  has  also  been  built  in  the  company's 
works.  It  is  similarly  fitted  up  to  the  car,  and  will  accommodate 
thirty-four  passengers.  The  interior  is  lined  with  wainscot  oak  and  is 
30ft.  long.  A  luggage  compartment  is  at  one  end,  and  electric  light 
and  heating  apparatus  are  fitted. 
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THE  COMPARATIVE  LEGAL  CHARACTERIS- 
TICS OF  TRAMWAY  ''RUMMIMO  POWERS"  AND 
"  FACILITIES." 


Hy  a  Lecturer  in  Transport  in  the  London 
School  of  Economics. 

In  every  process  of  national  development  of  facilities 
of  rapid  transit,  however  diverse  may  be  a  country's 
political  or  municipal  institutions,  three  well-defined 
stages  in  general  mark  the  evolution  of  tramway  trans- 
portation and  its  advance  towards  maximum  con- 
venience and  efficiency.  The  first  epoch  embraces  the 
establishment  in  urban  districts  of  systems  of  tramways 
for  purposes  of  purely  local  traffic,  limited  in  mileage 
by  the  inevitable  deficiencies  of  horse  traction  as  the 
motive  power;  in  England  in  addition,  by  the  policy  of 
the  Tramways  Act  of  1870.  The  second  occurring  era 
is  distinguished  by  the  introduction  of  electric  traction, 
a  consequent  expansion  of  the  functions  and  poten- 
tialities of  tramways  as  means  of  passenger  conveyance, 
and  the  general  establishment  of  extensive  tramway 
systems  in  suburban  and  many  of  the  less  sparsely 
populated  rural  localities.  The  final  period  is  univer- 
sally remarkable  for  the  disappearance  to  a  great  degree 
of  the  restricting  influences  due  to  the  extensive  sub- 
division of  ownership  that  characterised  the  earliest 
epoch,  by  consolidation,  undertaken  directly  no  doubt 
for  ordinary  commercial  considerations,  but  indirectly 
benefiting  the  recently  created  and  steadily  increasing 
through  traffic,  or  expressly  in  the  interests  of  such 
traffic  by  the  special  provision  of  through  communica- 
tion without  change  of  car  over  systems  separately 
owned.  It  is  with  the  latter  feature  that  this  article 
is  concerned. 

In  no  country  in  the  world  are  the  characteristics  of 
this  final  stage  so  abundantly  exemplified  and  well 
defined  as  in  the  United  States;  nowhere  do  the  same 
facilities  exist  for  through  tramway  travelling.  With 
every  improvement  in  electric  traction  came  increased 
construction  of  interurban  electric  railways  on  the 
heels  of  a  more  rapid  increase  in  tributary  population. 
I^ut  the  objective  of  interurban  passengers  was  generally 
the  town  served  by  the  connecting  but  independent 
urban  tramway.  Transhipment  at  the  point  of  junction 
was  against  the  natural  order  of  things.  Through 
travelling  in  the  end  was  the  rule,  either  as  the  result 
of  consolidation  or  of  expressly  arranged  through 
communication. 

Conditions  in  England  practically  prevent  such 
consolidation.  In  the  United  States  municipal  opera- 
tion is  unconstitutional  in  most  states,  and  non- 
existent in  all,  if  one  were  to  except  a  small  western 
town  which,  when  the  wTiter  was  last  in  the  United 
States,  through  non-payment  of  rates  had  come  into 
the  possession  of,  and  worked  a  tramway  one  mile  long, 
the  total  equipment  of  which  was  two  cars  and  four 
horses,  and  which,  he  was  informed,  was  the  single 
illustration  of  municipal  operation  that  the  States 
presented.  Indeed,  in  the  whole  of  North  America  at 
the  time  of  writing  the  Corporation  of  Port  Arthur,  in 
Ontario,  is  the  only  other  municipal  tramway  under- 
taker. But  in  England  conditions  are  otherwise,  and 
an  annually  increasing  number  of  municipalities  own 
and  operate  tramways.  Many  of  these  tramways  are 
in  suburban  connection  with  those  belonging  to 
companies.  Between  corporation  and  company  con- 
solidation is  impracticable,  so  that  the  only  possible 
alternative  resource  for  providing  for  through  traffic  is 
the  institution  of  through  communication  in  some  form 
or  another. 

There  are  signs  of  the  times  to  show  that  tramway 
development    in    England    has    entered    on   the    final 


stage.  It  would  be  offensive  to  the  intelligence  of 
our  English  tramway  managers,  whose  efforts  are  un- 
ceasingly directed  to  the  provision  of  those  facilities  of 
locomotion  that  are  needed,  and  a  matter  of  superero- 
gation to  urge  the  necessity  of  through  communication 
where  public  convenience  requires  it.  As  to  the  deterrent 
effect  on  travel,  the  public  inconvenience  and  the  many 
disadvantages  of  transhipment,  there  is  unanimity 
between  manager,  passengers,  and  public.  But  acri- 
monious discussion  frequently  centres  round  the  method 
by  which  such  through  communication  should  be  estab- 
lished, either  to  use  the  terms  in  common  parlance  by 
**  Running  Powers''  or  by  **  F'acilities,''  without  general 
agreement  as  to  the  distinguishing  characteristics  of 
these  methods.  Moreover,  there  are,  unfortunately, 
those  who  would  dogmatically  prescribe  as  a  general 
proposition  the  expediency  of  one  or  other  only  of  the 
methods,  apart  from  the  circumstances  of  the  particular 
case  under  consideration. 

In  view  of  the  increasing  public  demand  for  through 
tramway  communication,  it  is  essential  for  technical  and 
economic  discussion  of  the  subject  and  for  effective 
comparison  of  the  res[>ective  conditions  in  different 
countries  in  relation  thereto,  that  there  should  be 
definite  and  accurate  conceptions  of  the  meaning  of 
these  terms  and  of  the  inherent  dilTcrences  between 
the  methods  of  through  communication  so  described. 
The  distinction  almost  invariably  but  entirely  inac- 
curately drawn  is  that  a  **  Facilities  "  arrangement  is 
accompanied  by  ''Change  of  crew,"  and  much  argument 
advanced  both  for  and  against  that  method  is  founded 
on  this  supposed  inevitable  concomitant.  Such  change 
as  explained  below  is  of  itself  an  imimportant  incident, 
and  may  be  found  to  exist  with  either  an  arrangement 
for  **  Running  Powers,"  or  for  **  Facilities."  Indeed 
many  **  Facilities"  arrangements,  and  this  may  be 
strange  to  English  readers,  are  to-day  in  operation 
without  any  **  Change  of  crew." 

There  are  in  practice  two  methods  and  two  methods 
only,  call  them  what  you  may,  each  with  two  sub- 
divisions, under  which  through  cars  can  be  run  from 
one  tramway  system  on  to  and  over  another,  and 
the  fundamental  distinction  is  not  the  incident  of 
**  Change  of  crew,"  or  the  fact  that  for  the  journey 
one  through  fare  is  taken  or  several  local  fares,  but 
solely  turns  on  the  question  of  whether,  using  the  term 
*' running  party"  to  mean  the  tramway  undertaker 
owning  the  through  cars,  and  the  term  **  owning 
party"  the  undertaker  owning  the  foreign  lines  over 
which  the  through  cars  are  operated,  it  is  running 
party  or  owning  party  that  under  agreement  or  enact- 
ment is  the  one  legally  operating,  and  responsible  for 
damage  caused  by  the  through  car  on  the  subservient 
line.  In  the  one  case  the  running  party  operates  its 
cars  over  the  subservient  line  as  if  that  line  were  its 
own.  In  the  other  case  the  owning  party  receives  on 
to  and  operates  over  its  lines  the  foreign  cars  as  if  such 
cars  belonged  to  it.  The  character  of  an  arrangement 
provided  for  by  an  English  Act  of  Parliament  is  usually 
clear  from  the  terms  of  the  statute,  but  in  regard  to  the 
nature  of  a  traffic  agreement,  especially  one  concluded 
in  the  United  States  or  on  the  continent  of  Europe, 
there  is  no  conclusive  and  distinguishing  test  save  that 
which  is  mentioned  above. 

The  term  **  Running  Powers,*'  is  entirely  of  English 
origin,  being  practically  unknown  abroad,  and  covers 
the  case  where  the  running  party  performs  the  opera- 
tion of  the  cars  and  is  legally  responsible  in  respect 
thereof  over  the  whole  length  of  the  through  journey. 
In  the  United  States  the  analogous  term  is  **  Trackage 
Rights."  The  term,  **  Facilities,"  likewise  indigenous 
to  this  country,  is  generally  applied  to  the  case  where 
the  cars  of  one  party  are  passed  on  to  a  foreign  system, 
and  are  then  received  on  to  and  operated  over  that 


Digitized  by 


Google 


March  9,  1905.] 


THE  TRAMWAY  AND  RAILWAY  WORLD. 


231 


system  by  the  owning  party  exactly  as  if  they  were 
cars  of  that  latter  party.  As  used  in  connection  with 
tramway  operation  the  term,  **  F^acihties/'  seems  to 
have  been  borrowed  from  Sec.  2  of  the  Railway  and 
Canal  Traffic  Act,  1854.  That  section  speaks  of 
**  facilities  for  the  receiving  and  forwarding  and  deliver- 
ing of  traffic  .  .  .  and  for  the  return  of  carriages, 
trucks,  boats,  and  other  vehicles."  As  applied,  how- 
ever, to  tramways  the  term  is  denuded  of  the  explana- 
tory qualifications  which  serve  in  that  section  to 
explain  its  meaning.  The  equivalent  term  in  the 
United  States  is,  **  Forwarding  of  Traffic,'*  or  **  Traffic 
Exchange."  More  commonly,  indeed,  an  agreement 
for  **  Running  Powers,"  or  **  Facilities,"  in  the  United 
States  is  indiscriminately  referred  to  as  a  '*  Traffic 
Contract,"  and  as  the  writer  has  found  in  investigating 
a  large  number  of  the  principal  cases  of  through 
communication  into  the  chief  cities  of  that  country, 
it  is  only  on  application  of  the  test  above  described  that 
the  case  can  be  appropriately  classified.  Adopting, 
however,  English  phraseology,  through  communica- 
tion may  be  instituted  between  one  tramway  system 
and  another  in  any  one  of  the  four  following  ways : . 

I.— "RUNNING   POWERS." 

1 .  Change  of  crew.       ]  (  Through  fare, 

-  In  either  case  or 

2.  No  change  of  crew.  )  I   Separate  local  fares. 

Running  party  operating  and  responsible  for  car 

throughout  journey  of  car. 

II.— "FACILITIES.  • 

3.  Change  of  crew.        )  (   Through  fares, 

In  either  case  or 

4.  No  change  of  crew.  )  (   Separate  local  fares. 

Owning  party  operating  and  responsible  for  through 
cars  on  owning  party's  tracks. 

Probably  the  second  and  third  cases  are  the  only 
methods  so  far  adopted  in  the  United  Kingdom.  Hut 
the  first  is,  however,  in  existence  in  the  United  States. 
There  are  a  number  of  instances  known  to  the  writer 
in  the  United  States  where  a  suburban  company 
exercises  running  powers  into  a  city  over  the  tracks 
of  the  urban  company,  but  by  the  terms  on  which  the 
powers  are  exercised  is  bound,  or  for  local  reasons 
prefers,  to  replace  in  whole  or  in  part  the  suburban  crew 
by  crews  specially  employed  for  operation  within  the 
city.  The  second  is  the  more  usual  form  of  a  **  Running 
Power''  arrangement,  and  usually  constitutes  in  the 
United  States  the  modern  method  under  which  through 
communication  is  provided.  The  third  case  is  that 
which  is  ordinarily  understood  in  England  as  one  of 
**  F'acilities,"  usually  because  it  is  characterised  by 
**  Change  of  crew."  The  fourth,  however,  is  found  to 
exist  in  the  United  States,  where  crews  of  the  running 
party,  on  passage  of  the  car  on  to  a  foreign  system,  are 
ipso  facto  and  es  tnstante  the  servants  of  and  for  the  time 
spent  on  that  system  paid  by  the  owning  company. 
This  method,  for  instance,  it  may  be  mentioned  is  in 
actual  existence  in  the  city  of  Cleveland.  In  these 
four  ways  under  one  or  other  of  the  two  available 
methods,  through  communication  has  been  provided  in 
the  United  States.  It  will  thus  be  seen  that  with 
**  Running  Powers  "  there  is  so  far  as  the  passenger  is 
concerned  a  single  transportation  authority  with  undi- 
vided jurisdiction  for  the  journey,  but  with  *'  Facilities" 
one  single  transportation  authority  with  undivided 
jurisdiction  over  that  portion  of  route  of  which  it  is 
the  owning  party. 

In  the  United  States  more  than  in  any  other 
country,  one  finds,  as  has  been  mentioned,  **  Running 
Powers"  and  **  Facilities  "  arrangements  in  abundant 
profusion  and  general  use.  That  is  the  writer's 
excuse  for  referring  so  frequently  and  at  such  length 
to  the  procedure  and  practice  in  that  country. 
Partly  due  to  the  fact  that,  in  early  days,  the 
managers    of    street    railways    in    that    country    had 


been  originally  trained  on  steam  railroads,  and  when 
any  arrangement  for  through  communication  was  pro- 
posed instantly  bethought  themselves  of  those  arrange- 
ments then  prevalent  on  steam  roads  whereby  the 
wagons  of  the  various  **  Transportation  lines  "  were 
forwarded  from  road  to  road,  and  partly  due  to  the 
natural  limitations  of  horse  traction,  the  early  arrange- 
ments for  through  communications  were  invariably 
instituted  under  the  method  of  **  Facilities"  with 
**  Change  of  crew."  In  many  cases,  especially  in  the 
New  England  States,  those  arrangements  were  even 
after  electrification  retained,  really  as  more  than  one 
manager  assured  the  writer,  because  no  one  cared  for 
the  disturbance  of  existing  contracts  and  conditions. 

In  point  of  historical  sequence,  the  next  method  of 
through  communication  to  be  adopted  was  a  *'  Facili- 
ties" arrangement  without  change  of  crew,  this  time  in 
the  States  of  the  Middle  West.  As  the  foreign  car,  with 
its  passengers  and  crew,  passes  off  its  own  system  on 
to  a  system  differently  owned,  the  company  to  whom 
the  latter  system  belongs  takes  over  the  through  car 
and  crew  and  operates  it  over  its  tracks  exactly  as  if 
it  were  its  own  car,  paying  the  foreign  company  for  the 
time  spent  by  the  foreign  crew  off  the  foreign  system, 
the  time  being  mutually  checked  by  the  interested 
companies  at  the  point  of  junction.  Finally,  the 
**  Running  Power"  arrangement  without  change  of  crew 
as  we  know  it,  was  arrived  at,  and  seems  to  constitute 
the  method  under  which,  at  the  present  day,  through 
communication  is  provided  for  in  the  United  States. 
Nearly  every  large  city  affords  examples  of  this  method. 

A  comparison  of  the  respective  legislative  machinery 
and  conditions  existing  in  England  and  the  United 
States  in  relation  to  the  establishment  of  through  com- 
munication by  **  Running  Powers"  or  **  Facilities" 
is  exceedingly  interesting.  In  England  a  tramway 
undertaker  obtains  **  Running  Powers"  over,  or 
**  Facilities"  from,  the  adjoining  system  of  another 
undertaker,  either  by  agreement  with  such  other  under- 
taker or,  if  public  expediency  as  proved  to  Parliament 
so  requires,  by  virtue  of  a  Especial  Act  of  Parliament 
promoted  for  that'  purpose.  Following  settled  railway 
practice  a  tramway  **  Running  Powers  "  Act  is  usually 
drafted  so  as  to  confer  power  to  the  running  party 
(I)  to  run  over  (a)  defined  routes  for  (b)  defined  classes 
of  traffic,  and  (2)  to  charge  thereon  the  rates  and 
charges  authorised  to  be  charged  thereon  by  the 
owning  party,  and  provides  that  such  running  (3) 
shall  be  on  terms  to  be  agreed  or  settled  by  arbitra- 
tion, and  (4)  subject  to  the  by-laws  and  regulations 
of  the  owning  party,  and  in  the  case  of  two  adjoining 
systems  on  each  of  which  fractions  of  a  mile  may 
be  charged  for  as  whole  miles,  such  Act  provides 
in  order  to  prevent  fractional  portions  of  a  mile 
traversed  on  each  system  being  separately  charged  for. 
(5)  that  the  two  tramway  systems  shall  be  deemed  to 
be  one  tramway.  Two  tramway  undertakers  may,  as 
already  mentioned,  mutually  agree  for  the  exercise  of 
similar  running  powers,  the  one  over  the  system  of  the 
other,  but  to  ensure  validity,  especially  in  relation  to 
passengers  and  the  public,  such  undertakers  must  be 
empowered  by  an  enabling  clause  in  a  special  Act  of 
Parliament  to  make  such  agreement,  and  in  that  event 
to  exercise  the  powers  of  (2)  above.  '*  Facilities  "  may 
likewise  be  secured  by  special  Act  or  arranged  for  by 
agreement.  There  is  as  yet,  unfortunately,  in  this 
country  no  settled  form  of  tramway  **  Facilities  "  enact- 
ment, though  the  framing  of  an  appropriate  clause  is 
perfectly  practicable.  The  ordinary  form  of  railway 
facility  clause  sometimes  adopted  is  inapplicable  from 
the  diverse  nature  of  tramway  from  railway  conditions, 
and  if  so  applied  opens  the  door  to  litigation.  It  would 
seem,  however,  that  apart  from  the  question  of  charg- 
ing  through    fares,   no   special   statutory   authority  is 
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necessary  to  enable  tramway  unclertakers  to  provide  or 
avail  themselves  of  **  Facilities." 

The  method  of  obtaining  compulsory  **  Running 
Powers^or**  Facilities"  in  the  United  States  is  notably 
different  from  English  practice.  In  the  States  the 
riccessary  power  and  privileges  must  in  theory  be 
obtained  from  the  State,  but  in  practice  through 
State  devolution  of  authority  by  indirect  agencies,  and 
seldom  or  never  by  special  Acts  of  the  Legislature. 
There  the  constitutionality,  an  essential  requisite  for 
validity  of  any  statute  of  a  State  Legislature,  or  the 
legality  of  an  ordinance  of  a  municipality,  is  always  a 
matter  to  be  tested  in  the  courts.  As  a  result  judicial 
decisions  on  statutes  or  municipal  ordinances  authori- 
sing **  Running  Powers"  are  veritable  store-houses  of 
enlightened  criticism  of  such  methods  of  through 
communication,  viewed  from  the  social,  economic, 
industrial,  indeed  every  possible  point  of  view.  A  few 
words  will  explain.  In  the  United  States  a  ** street 
railway''  company  constitutionally  obtains  incorpora- 
tion, or  after  incorporation  extension  of  the  purposes 
of  the  company,  matters  appertaining  to  the  sovereign 
power  of  the  State,  in  one  of  the  following  ways, 
according  to  the  State  : 


Numljer  of 
States. 

4 
6 


Under  general  laws  only  . . 

By  special  Act  only  

By  either  method  . . 

Inasmuch  thus  as  the  granting  of  exclusive  privileges 
by  special  Act  of  the  Legislature  is  prohibited  by  most 
of  the  State  Constitutions  or  State  statutes,  the  most 
ordinary  method  of  obtaining  incorporation  or  exten- 
sion of  corporate  purposes  is  to  procure  registration  by 
the  Secretary  of  State  in  prescribed  manner  of  what 
nearly  corresponds  to  the  memorandum  of  association 
of  an  English  company  under  the  Companies  Acts, 
which  on  the  granting  of  his  certificate  is  known  as  a 
**  Charter,"  in  which  are  described  and  authorised  the 
objects,  or  extended  objects,  of  the  Company. 

Thus,  as  a  first  step,  a  company  desiring  *'  Running 
Powers  "  over  another  company's  line  must,  of  necessity, 
obtain  a  **  Charter,''  wherein  the  obtaining  and  exercise 
of  such  powers  would  be  set  forth  as  one  of  the  objects, 
or  extended  objects  of  the  company.  Although  in 
theory  a  State  Legislature,  except  as  restrained  by 
the  Constitution,  has  untrammelled  power,  and  is  so 
supreme  over  public  ways  that  it  could  authorise 
the  construction  and  operation  of  tramways  in 
streets,  this  prerogative  is  usually  exercised  under 
general  laws  and  through  the  agency  of  the  police 
power  of  the  municipal  authorities.  In  many  States 
constitutional  inhibitions  deprive  the  State  Legisla- 
ture of  the  power  of  granting  the  right  to  construct 
and  operate  street  railways  without  the  consent  of  the 
local  authorities ;  in  others  whose  Constitutions  are 
silent  on  the  subject,  statutes  have  invested  the  local 
authorities  with  power  to  grant  or  withold  a  street 
railway  **  Franchise"  ;  in  all  States  the  consent  of  the 
local  authorities  is  required.  Thus,  as  a  rule,  the 
second  step  for  a  company  seeking  power  to  construct 
a  street  railway  or  seeking  ** Running  Powers" 
over  another  system  is  to  obtain  a  **  Franchise"  from 
the  local  authority,  which  confers  the  power  and 
prescribes  all  the  conditions  which  shall  regulate  the 
exercise  of  the  power.  The  **  Franchise"  in  form  and 
for  all  practical  purposes  is  the  same  as  an  English 
special  Act  of  Parliament,  but  different  in  one  respect, 
inasmuch  as  the  local  authority  may  at  the  time  of 
granting,  or  thereafter  from  time  to  time,  attach  such 
valid  conditions  as  they  think  fit. 

In  connection  with  the  legality  of  many  municipal 
ordinances  conferring  street  railway**  Franchises,"  there 
have  been  numerous  decisions  turning  in  each  case  on 
the  terms  of  the  Constitution  of  the  particular  State,  all 


leading  up  to  the  right  of  the  municipality  in  the 
exercise  of  its  police  power  to  grant  **  Running  Powers  " 
over  the  lines  of  companies  operating  tramways  within 
their  district.  **  Streets,"  thus  the  decisions  run,  **  are 
for  the  purposes  of  locomotion ; "  **  a  tramway  facilitates 
l(x:omotion  and  lightens  the  burden  of  the  street": 
**  a  municipality  cannot  grant  an  exclusive  right  to  any 
company  for  the  sole  use  of  the  street,"  **an(i  can 
grant  a  franchise  for  the  laying  down  of  tracks  in  a 
street  already  provided  with  tracks,  provided  that  the 
sum  total  of  tracks  do  not  prove  an  impediment  to  the 
general  traffic;"  and  then  the  final  decision,  clinching 
the  matter,  that  **  where  public  convenience  so  requires, 
a  municipality  can,  subject  to  the  payment  of  com- 
pensation, grant  the  joint  use  of  exisitn<(  tracks  to  a 
second  company,"  and  that  '*  although  it  will  involve 
changes  in  track  and  roadbed  to  adapt  them  for  a 
different  kind  of  motive  power." 

It  may  be,  however,  that  if  a  particular  case  were 
carried  to  the  Courts,  the  latter  would  decide  that  on 
the  particular  circumstances  thereof,  it  was  beyond  the 
power  of  the  municipal  authority  to  grant  a  **  joint 
use  of  tracks."  Still  another  method  remains  to  the 
Company  desirous  of  obtaining  such,  that  of  seeking 
the  exercise  of  the  privilege  of  appropriating  such  use 
under  the  power  of  *' eminent  domain."  Eminent 
domain  is  the  inherent,  and  except  so  far  as  limited 
by  Constitution,  the  unfettered  right  of  a  sovereign 
State  to  **  condemn  "  or  allow  the  '*  condemnation  "  of 
a  necessary  amount  of  private  property,  or  such 
requisite  easements  or  rights  thereover,  for  particular 
uses,  where  such  ** condemnation"  promotes  and  is  for 
the  general  welfare.  To  subjects,  the  State  can  by  statute 
delegate  the  exercise  of  this  right,  subject  to  the  pay- 
ment of  compensation,  it  being  left  to  the  competent 
courts,  to  whom  application  must  be  made  for  a  **  con- 
demnation "  order,  to  say  in  each  case  whether  the 
particular  use  for  which  the  property,  or  any  rights  or 
easements  thereover,  are  proposed  to  be  ** condemned" 
is  a  public  use.  Tramway  or  railway  purposes  con- 
stitute in  every  State  a  **  public  use."  And  so  in  this 
way,  by  application  to  the  courts,  on  proof  of  public 
convenience,  a  street  railway  company  can  frequently 
**  condemn"  a  **  joint  use  of  tracks,"  and,  therefore, 
procure  **  Running  Powers"  over  the  lines  of  an  ad- 
joining company. 

In  some  States  there  is  yet  one  other  method,  as  for 
instance  in  Massachusetts,  where  the  Hoard  of  State 
Railroad  Commissioners  are  empowered  by  statute  to 
grant  to  one  tramway  company  the  *' joint  use  of  tracks" 
forming  part  of  the  connecting  lines  of  another  com- 
pany, if  the  Board  are  satisfied  that  such  through 
communication  is  required  in  the  interests  of  the 
public. 

No  power,  curiously  enough,  exists  in  an  American 
municipality  to  compel  **  Facilities"  to  be  furnished  by 
one  tramway  company  to  another,  nor  does  there  seem 
any  constitutional  means  by  which  one  company  can 
obtain  any  such  compulsory  rights,  except  possibly  in 
those  few  States  where  such  privileges  could  constitu- 
tionally be  obtained  by  a  special  Act.  It  is  open  under 
most  of  the  States  Railway  Statutes  to  any  two  com- 
panies to  grant  one  another  **  Running  Powers"  or 
**  Facilities;"  in  the  former  case  it  would  occasionally 
be  necessary  for  the  running  company  to  obtain  the 
necessary  extension  of  its  **  (Charter."  The  consent  of 
the  municipal  authorities  having  jurisdiction  over  the 
lines  run  over  would  in  some  cases  be  required  in 
the  case  of**  Running  Powers"  being  granted  by  agree- 
ment :  but  no  power  as  to  the  charging  of  fares  on  the 
lines  run  over  is  required,  the  question  of  fares  on  all 
tramways  in  the  United  States  being  generally  con- 
strued to  be  a  matter  of  contract  between  the  company 
and  the  passenger. 


Digitized  by 


Google 


March  9,  1905.] 


THE  TRAMWAY  AND  RAILWAY  WORLD. 


^33 


It  is  of  practical  interest  to  notice  the  specific 
matters  in  American**  Running  Powers  "or**  Facilities," 
agreements  in  respect  of  which  definite  provisions  are 
made,  presumably  as  the  result  of  extended  experience 
and  observation.  The  usual  **  running  agreement," 
excluding  provisions  relative  to  matters  of  merely  local 
or  circumstantial  importance  covenants  for  (i)  running 
powers  and  provides  for  (2)  terms  as  regards  payment, 
headway  of  cars,  type  of  cars,  speed,  repairs  of  track, 
ecjuipment,  etc.,  (3)  the  operation  of  the  cars  on  the 
lines  run  over  being  subject  to  the  control  and  regula- 
tion of  the  owning  company,  (4)  at  the  full  liability  of 
the  running  company,  (5)  with  maintenance  at  the 
mutual  expense  of  inspectors  at  points  of  junction  of 
respective  systems  and  the  right  to  the  owning  com- 
pany's inspectors  at  all  times  to  board  through  cars 
and  insist  on  certain  checks  on  the  number  of  pas- 
sengers; (6)  for  mutual  rendering  of  accounts,  and 
for  (7)  the  owning  company  being  entitled  to  call 
upon  the  running  company  to  dismiss  any  conductor  or 
motorman  disobeying  the  orders  or  operating  contrary 
to  the  regulations  of  the  owning  company,  with  an 
appeal  in  case  of  refusal  to  arbitration. 

A  form  which  this  latter  provision  often  takes  is 
worth  setting  out  in  full  : 

"  The  running  company  shall  not  at  any  time  employ  any  motorman 
or  conductor  who  has  for  any  reason  been  out  of  the  employ  of  the 
owning  company  for  a  period  of  less  than  six  months. 

•*  Before  any  motorman  or  conductor  shall  undertake  any  duties  on 
any  cars  of  the  running  company  operated  by  that  company  over  any 
route  of  which  any  lines  of  the  owning  company  form  part  they  shall 
each  be  made  familiar  with  the  route,  so  far  as  the  same  comprises  any 
lines  of  the  owning  company,  and  with  the  rules  and  regulations  of  the 
owning  company. 

"The  running  company  shall  require  such  motormen  and  conductors 
at  all  times  to  obey  such  rules  and  regulations  in  the  operation  of  cars 
over  the  owning  company's  tracks,  and  on  their  failure  to  do  so  the 
running  company  shall,  on  the  complaint  of  the  owning  company,  dis- 
charge any  such  motormen  or  conductors  disobeying  the  same." 

The  writer  was  assured  of  the  efficacy  of  this  latter 
provision  as  entirely  conducive  to  maintenance  of 
the  discipline  of  the  owning  company,  and  of  an 
amicable  modus  vivendi  between  the  two  contracting 
parties. 

The  usual  **  Facilities  "  agreement  in  the  same  way, 
with  the  same  exceptions,  provides  for  (i)  the  for- 
warding of  the  cars  by  the  owning  company  on  (2) 
terms  as  regards  payment,  headway  between  cars, 
number  of  cars,  etc. ;  and  for  (3)  the  owning  company 
taking  over  and  operating  the  cars  at  their  own 
expense  and  liability,  (4)  but  with  a  right  to  them  to 
refuse  to  receive  any  cars,  if  such  cars  are  unsafe  or 
in  disrepair,  and  (5)  in  order  to  provide  against  the 
jisk  of  the  owning  company  being  forced  to  operate 
cars  with  an  insufficient  number  of  passengers  therein 
to  pay  for  cost  of  movement  often  compels  the  foreign 
company  to  guarantee  a  minimum  revenue  per  through 
car  to  the  owning  company ;  and  further  provides  for 
(6)  mutual  accounts  and  (7)  checks. 

As  regards  terms,  as  no  property  or  rights  over 
property  can  constitutionally  be  taken  in  the  United 
States  without  payment  of  compensation,  proper 
payments  must  be  made  in  respect  of  compulsory 
**  Running  Powers,"  whether  obtained  by  municipal 
ordinance  or  by  right  of  eminent  domain,  or  in  any 
other  way.  In  the  first  case  the  compensation  is 
settled  by  the  municipality,  from  whose  decision  there 
is  no  appeal ;  in  the  second  case  by  courts  allowing 
the  exercise  of  the  right  of  eminent  domain  from 
whose  decision  an  appeal  lies  to  the  courts  of  **  last 
resort,"  and  under  Massachusetts  procedure  by  the 
Railroad  Commissioners.  The  various  decisions  of  the 
courts  as  to  the  terms  on  which  running  powers  should 
be  allowed  are  most  valuable,  and  the  ratio  decidendi 
quite  applicable  to  English  conditions. 


**  Change  of  crew,"  wherever  the  same  is  prescribed 
for,  is  the  subject  in  all  American  agreements  of  a 
great  many  covenants  and  stipulations  providing  against 
delay  to  passengers,  loss  of  time  of  waiting  crew, 
provision  of  waiting  rooms  for  crews  and  others, 
and  other  implied  consequences  of  such  change. 

A  running  power  agreement  in  the  United  States 
usually  provides  for  the  running  company  taking  all 
through  and  local  fares  throughout  the  journey,  and 
paying  the  owning  company  either  a  definite  proportion 
of  each  class  of  fare,  or  a  sum  per  car  traversing  or  per 
car  mile  operated  over  the  owning  company's  lines. 
There  is,  however,  no  uniformity  of  practice  as  to  the 
matters  which  are  to  be  included  in  settling  the  owning 
company's  proportion  of  fares,  or  the  payment  to  be 
made  to  it.  The  ordinary  rule  of  this  country  in 
respect  of  railway  running  powers  as  to  the  terms 
of  the  allowance  to  the  running  company  is  not 
adhered  to,  and  a  running  company  frequently  is  found 
to  be  allowed  a  profit  in  respect  of  through  traffic 
brought  to  and  carried  over  the  owning  company's 
lines. 

In  the  case  of  an  American  **  Facilities"  agreement 
the  terms  are  settled  on  the  basis  of  the  owning  com- 
pany being  entitled  to  all  local  fares  on  its  own  line, 
and  a  certain  proportion  of  each  through  fare,  and  as 
the  owning  company  is  virtually  in  the  position  of 
having  temporarily  hired  the  cars  of  the  company 
owning  the  through  cars,  the  owning  company — accord- 
ing to  the  settled  practice — pays  the  other  company  a 
definite  sum  per  car-mile  intended  to  cover  in  respect 
of  each  car  for  that  distance,  (i)  interest,  (2)  main- 
tenance, and  (3)  renewals  and  depreciation.  Occa- 
sionally attempts  before  arbitrators  have  been  made  by  ~ 
the  owning  company  to  obtain  a  deduction  in  respect 
of  increased  wear  of  track  by  cars  of  the  foreign  com- 
pany, such  cars  being  alleged  to  be  in  excess  of  the 
ordinary  local  traffic  requirements  of  that  section  of 
the  owning  company's  system,  but  this  claim  the  writer 
is  informed  has  never  been  allowed  on  grounds  un- 
necessary to  state  here.  On  the  matter  of  the  pro- 
portion of  the  through  fare  the  practice  is  not  settled, 
the  company  owning  the  through  cars  in  many  cases 
obtaining  more  than  its  mileage  or  fare  zone  propor- 
tion, on  account  of  the  through  traffic  it  has  collected 
and  brought  to  the  lines  of  the  owning  company. 

Space  does  not  allow  of  discussion  of  the  interesting 
arrangements,  statutory  and  otherwise,  for  through  com- 
munication in  France  and  Germany.  Though  clothed 
in  sometimes  an  unrecognisable  form,  they  can  in  the 
way  described  be  classified  as  one  or  other  of  the  two 
methods. 

In  this  article  no  attempt  has  been  made  to  discuss 
the  economic  considerations  which  apply  to  the  adop- 
tion of  one  or  other  of  the  two  methods  of  providing 
through  communication.  A  comparative  discussion  of 
such  matters  would  be  a  lengthy  business,  but  this  much 
may  be  said,  that  it  is  fallacious  as  a  general  proposition 
to  proclaim  the  excellence  as  is  so  frequently  done  of 
one  above  the  other.  Only  having  due  regard  to  the 
circumstances  of  each  particular  case  is  it  possible  to 
prescribe  that  which  is  best  in  the  interests  of  the  tram- 
way undertakers  concerned,  or  of  passengers  or  of 
public. 

Klbctric  Tramways  in  Damascus. — It  is  reported  from  Constanti- 
nople that  the  syndicate  associated  with  M.  Empain,  the  Belgian  financier, 
who  is  connected  with  the  Paris  Metropolitan  Railway  and  other  elec- 
trical enterprises,  has  acquired  from  Izzet  Pasha  the  concession  granted 
to  the  latter  by  the  Sultan  for  the  construction  of  electric  light  and  power 
works  and  tramways  at  Damascus.  The  Frankfurter  Zettung  states  that 
the  syndicate  has  paid  for  the  transfer  of  the  concession  /2f>,oooin  cash, 
and  ;f4,ooo  in  shares  of  the  company  to  be  formed  to  carry  out  the 
scheme,  with  a  share  capital  of  /25o,ooo.  The  concession  carries  with 
it  the  right  to  utilise  for  the  production  of  electrical  power  all  the 
available  water  power  within  a  distance  of  eighteen  miles  of  Damascus. 
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Elsewhere  in  this  issue  will  be 
Omnibuses.  found  some  description  with  illus- 
trations of  various  makes  of  motor 
omnibuses  now  on  the  market.  Talk  of  the 
coming  of  the  motor  'bus  has  been  ^^oin<j:  on  for 
two  or  three  years,  and  now  that  it  has  come  it 
is  to  be  hoped  that  it  will  do  something  to 
justify  the  hopes  of  those  who  are  puttin*^  their 
capital  into  the  business.  In  some  of  the  half- 
penny newspapers  wild  statements  have  been 
appearing  about  motor  'buses  superseding  tram- 
ways. It  is  but  fair  to  say  that  this  kind  of 
rhetoric  has  not  been  indulged  in  by  well- 
informed  people  who  are  pushing  or  supporting 
the  motor  'bus  idea,  but  the  popular  mind  must 
have  been  led  a  good  deal  astray  by  that  class  of 
writers  whose  only  object  is  to  get  hold  of  a 
'*  sensation"  or  an  attractive  **  story "  for  the 
day,  heedless  of  what  the  future  may  show.  A 
few  thoughtful  articles  have  appeared  in  the 
engineering  press,  and  the    conclusions   therein 


arrived  at  have  been  similar  to  those  which  we 
have  on  several  occasions  placed  before  our 
readers.  Briefly,  these  are  that  the  motor  'bus 
can  hardly  expect  to  work  at  a  lower  cost  |)er 
mile  run  than  the  horse  'bus,  that  it  will,  how- 
ever, have  a  higher  earning  power,  that  it  will  be 
a  welcome  substitute  for  the  horse  'bus  in 
districts  where  there  is  not  sufficient  traffic  to 
warrant  tramways,  or  in  places  like  the  city  and 
west  end  of  London  where  no  tramways  are 
allowed,  and  that  it  will  be  a  useful  feeder  to 
tramways,  but  that  it  will  have  no  chance  in 
comj)etition  with  tramways  where  there  is  at  all 
a  heavy  business  to  be  done. 

•  9  a 

This  is  not  the  place  to  enter  into  the  argu- 
ments in  detail,  but  we  may  note  two  points  in 
support  of  our  views  which  do  not  appear 
generally  to  be  taken  into  account.  One  is  that  it 
requires  two  'buses  to  carry  the  same  numl>er  of 
people  as  a  tramcar  can  accommodate.  The  two 
'buses  cost  ^r,8oo;  the  tramcar  costs,  say,  ;^6oo. 
For  a  frequent  city  service  about  ten  cars  [)er 
mile  of  route  arje  necessary,  costing  about  ^'6,000. 
The  requisite  twenty  'buses  would  cost  some 
£1^6,000.  The  difference  is  enough  to  pay  for  a 
mile  of  double  tramway  track.  The  second 
point  is  that  it  costs  twopence  per  mile  run  to 
maintain  the  omnibus  indiarubber  tyres,  against 
a  minute  fraction  of  a  penny  per  car-mile  for 
tramcar  wheels,  filven  though  the  service  of 
'buses  only  produced  500  'bus-miles  per  mile  of 
route  per  day,  say  a  five-minute  service,  the  cost 
of  tyres  per  mile  of  route  per  annum  would  be 
about  j/^1,500,  which  capitalised  at  5  per  cent, 
represents  ^^30,000,  or  in  itself  more  than  the 
whole  capital  required  per  mile  for  a  tramway, 
rolling  stock,  and  power-station.  The  com- 
parative estimated  figures  quoted  on  another 
page  as  regards  Wolverhampton  present  the 
electric  tramway  in  a  very  unfavourable  light,  as 
the  cost  charged  for  current  is  enormous,  and 
special  expenses  for  the  Lorain  system  are 
included.  It  seems  often  to  be  assumed  that 
a  motor  'bus  will  earn  as  much  per  mile  run  as  a 
tramcar.  Seeing  that  it  can  only  carry  half  the 
number  of  passengers,  that  cannot  be  done  ex- 
cept by  an  inadequate  service  and  overcrowding. 
These  points  at  present,  however,  are  more  or 
less  academical,  as  the  motor  'bus  needs  to 
advance  a  long  way  before  one  can  imagine   it 
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capable  of  handling  a  heavy  traffic  like  a  tram- tt|connecting  by  a  spur  with  the  line  in  the  new 
way,  and  as  its  actual  working  expenses  under  subway  running  from  the  Embankment  north- 
such  conditions  are  as  yet  uncertain.  wards  to  Southampton  Row,  where  a  junction  is 
•              •              •  to  be  made  with  the  northern  tramway  system. 
We  do  not,  however,  wish  so  much  to  dwell  Thus  through  tramway  communication  would  be 
on  these  comparisons  here,  as   to  point  out  that  established  between  the  south  and  the  north  of 
the   makers  of  autocars  have  so  far  been  very  London.     The  County  Council  have  repeatedly 
successful  in  devising  a  form  of  their  well-known  brought  forward  the  Embankment  scheme,  the 
engine   and   gear   calculated   to  stand  omnibus  mass    of    the    public    demand    it,    the    expert 
work.     The  machinery  is  of  a  high  order,  and  an  witnesses  for  the   Board  of    Trade  have  com- 
examination  of  it  at  the  recent  motor  car  show  mended    it   before   the    Royal    Commission   on 
in  London  could  not  fail  to  impress  the  observer.  London  Traffic.     A  hide-bound  majority  of  the 
Much  engineering  skill  and  attention  to  detail  City  Corporation,  however,  object  to  it,  and  the 
were  manifest,  and  it  was  plain  that  the  motor  representatives  of  wealth  and  '*  west-endism  *'  in 
'bus  is  becoming  a  practical  commercial  vehicle.  Parliament,  for   their  own  selfish  interests,  are 
A  proof  of  the  truth  of  this  is  the  action  of  the  bitterly  opposed  to  it.     In  past  years  the  scheme 
London   omnibus   companies   in  taking  up  the  has  generally  been    rejected   by  the   House  of 
new  vehicle.     If  it  proves  at  all  successful,  its  Commons;  though  on  one  occasion  when  it  got 
success  will  be  a  great  boon  to  Londoners,  for  through    the    ordeal    there    it   was   rejected    by 
the  accommodation  will  be  better  and  the  speed  the    House   of    Lords.     At   present    notice    has 
greater  than  with  the  horse  'bus,  and  the  streets  been     given     by    three     members     of     Parlia- 
will  be  immeasurably  cleaner.     In  London  there  ment   that   one   of   them,   as   opportunity  may 
is   room   for  every  kind  of  improved  means  of  decide,  will   move   the  rejection  of  the  part  of 
locomotion.       In    semi-rural    districts   also,    the  the  Council's  bill   authorising  this  most  neces- 
motor  'bus  should  have  a  great   future,  and  it  sary    tramway.      The    well-known    plea   that   a 
should  help  both  tramways  and  railways.     The  tramway    would    destroy    the   beauties    of    the 
objections  to  it,  as  compared  with  tramways,  dis-  Embankment  ought  in  these  days  to  disappear 
appear  altogether  when  only  an  infrequent  service  as  ludicrous.     In  the  most  beautiful  streets  of 
has  to  be  given,  and  for  such  work  it  ought  to  the  finest  cities  of  Europe,  not  only  do  tramways 
prove  supreme.     When   the    time   comes,    if    it  now   exist,    but    tramways   using   the    overhead 
does  come,  when  metal  tyres  can  be  used  on  the  trolley  wire.     The  Embankment  tramway,  being 
wheels  without  causing  undue  vibration  to  the  on  the  conduit  system,  would  have  no  overhead 
passengers,  an  enormous  step  will   be  taken  in  wires.     Or,  to  take  a  purely  British  comparison, 
advance,  and  the  field  of  operations  for  the  'bus  it  will  be  admitted  by  everybody   that  the  so- 
will  be  much  widened.     Meanwhile,  the  attention  called   beauties   of   the    Thames    Embankment 
of    readers   concerned    in   the    improvement   of  fade  into  absolute  ugliness  before  the  majesty 
communication  in  the  smaller  towns  and   rural  of   Princes  Street,   Edinburgh.     But  there  has 
districts,    as   well    as  in    London,   may  well   be  been  a  tramway  along  Princes  Street  since  the 
directed  to  the  article  in  our  present  issue,  and  early   days   of   tramways   in    this   country.       It 
then  to  specimens  of  the  omnibuses  themselves.  used  to  be  a  horse  line  and  it  is  now  worked  by 

cables.     Proud    as    the    citizens    are    of    their 
Once     more   we    are    having    the  beautiful    city,    and    particularly    of   its   central 
Embankment    annual    fight    over    the    question  gem.    Princes    Street    and   its   surroundings,    it 
ramway.      ^yhether      the      London      County  never  seems  to  enter  their  minds  that  the  whole 
Council  are  to  get  Parliamentary  powers  for  the  fair  scene  is  spoiled  by  the  existence  of  a  tram- 
construction  of  a  tramway  to  connect  the  present  way.      Whatever    the    result    of    the    London 
main  termini  on  the  south  side  of  the  Thames  County  Council's  effort  this  year,  the  need  for 
by  way  of  Blackfriars  Bridge,  the  Thames  Em-  the  tramway  is  continually  becoming  greater,  so 
bankment,  and  Westminster  Bridge.     Great  as  that  time  is  on  the  Council's  side.     They  will 
would  be  the  benefit  of  such  a  line  in  itself,  it  get  their  tramway  sooner  or  later,  but  for  the 
would  have  the  enormous  further  advantage  of  benefit  of  the  public  the  sooner  the  better. 
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Recent  events  indicate  that  in  the 

Importance  of   case  of  some  municipal  tramways 

rgan  sa  on.    ^j^^j.^  jg  room  for  improvement  in 

the  co-ordination  of   the  relations  between  the 
various  departments.    Successful  tramway  work- 
ing cannot  be  obtained  unless  each  officer  and 
each   department    has   its    proper   place    in   the 
organisation  of  the  whole,  and  unless  the  busi- 
ness is  carried  on  under  a  well-known  and  well- 
established   system.       In    the    first    place,    it    is 
essential  that  the  relations  between  the  chairman 
and  the  chief  executive  officer  should  be  clearly 
understood,  and  each  should   take  care  not  to 
infringe  the  prerogatives  of  the  other.     Emer- 
gencies may  at  time  demand  sudden  action  from 
one  or  the  other,  but  these  occasions  are  few, 
and  the  regular  routine  of  business  can  again  be 
quickly  re-established  when  the  emergency  has 
passed.     If  the  duties  and  responsibilities  of  the 
manager  be  not  clearly  defined  there  will  almost 
inevitably   be    cases   of    friction,   which    means 
useless  dissipation   of  energy  and  a  diminution 
of    the  efficiency   with   which   the   work   of    the 
department  is  carried  on.     As  Mr.  Vreeland,  the 
well-known    American   street    railway   manager, 
recently  said  in  an  address  before  the  New  York 
Electrical   Society,  there  are  many  avenues  of 
expenditure    and   only  one    principal   source  of 
revenue.      An   organisation  so  efficient,  depart- 
ments so  well  conducted,  that  each  does  its  full 
share    in    providing   convenient   and    up-to-date 
services  for  the   public   is   the  true  measure  of 
success.    This  result  cannot,  however,  be  obtained 
without    the  due    subordination   of    the  various 
departments.     No    matter    how    great    may    be 
the    technical    skill  or  experience  of    individual 
departmental    chiefs,    unless    their    work    is   so 
planned    that    it    fits   smoothly    into    the   whole 
scheme  of   things,   their  efforts   will   be   largely 
wasted.      Successful    operation    is    made    up   of 
many  details,   and  these  details  must   be  dealt 
with  almost  automatically.     When   any  officer, 
or  any  department,   is  obliged  to  ask   whether 
certain  duties  belong  to  him  or  to  others  there  is 
evidence  of  a  loosely  organised  system.     In  the 
best  conducted  tramways  the  established  order 
is  so  well  known  and  so  closely  adhered  to  that 
neither  time  nor  energy  is  wasted  over  questions 
of  this  kind.     To  attain  such  organisation  it  is 
necessary,  however,  that  the  executive  should  at 
the   outset   be    provided   with   ample   power   to 


initiate  and  to  carry  out  his  ideas.  He  must  be 
able  to  select  his  lieutenants  and  to  determine 
the  scope  of  their  authority.  Committees  who 
hesitate  to  grant  such  power  must  face  the  pro- 
bability that  their  tramway  system  will  never 
equal  in  efficiency  others  where  a  more  coura- 
geous policy  has  prevailed. 

The  revised  regulations  which  the 
Carson  Narrow-  Board  of  Trade  desire  to  impose 
Gauge  Lines.  ^^  tramways  have  met  with  con- 
siderable criticism,  as  might  have  been  expected. 
Tramway  managers  naturally  feel  that  they  are 
sufficiently  protected  by  official  regulations  at 
present,  and  fail  to  see  the  necessity  for  further 
infliction.  On  the  whole  the  revised  rules  are, 
however,  not  seriously  objectionable  in  them- 
selves, if  the  suggestions  as  to  folding  steps  and 
the  reversed  stairway  and  the  prohibition  of  top- 
covered  cars  for  3  ft.  6  in.  lines  are  excepted. 
Few  who  have  had  personal  experience  of  the 
present  folding  steps  would  desire  to  increase 
that  experience.  As  regards  the  top  covers  on 
narrow-gauge  lines,  we  think  the  Board  of  Trade 
may  safely  leave  the  decision  to  the  manager 
and  engineer  of  any  particular  line.  The  latter 
know  the  local  circumstances  better  than  depart- 
mental officials  can  possibly  do,  and  as  they  are 
immediately  responsible  for  the  safe  working  of 
the  cars  they  are  not  in  the  least  likely  to  run 
undue  risks.  If  the  tramway  officials  have  no 
hesitation  in  adopting  top  covers  in  any  given 
case,  the  Board  of  Trade  may  safely  approve  of 
that  course. 

LIGHT  RAILWAYS  BILL,  1905. 


The  following  is  the  text  of  the  bill  to  continue  and 
amend  the  Light  Railways  Act,  which  was  presented  to 
the  House  of  Commons  by  Mr.  Gerald  Balfour  on 
March  2. 

1.  The  powers  of  the  Light  Railway  Commissioners  under  the 
Light  Railways  Act,  1896  (in  this  Act  referred  to  as  the  principal 
Act),  shall  continue  until  Parliament  otherwise  determine. 

2.  (i)  If  any  order  under  the  principal  Act  is  not  confirmed  by 
the  Hoard  of  Trade  on  the  ground  that  the  proposals  of  the  pFomoters 
ought  to  be  submitted  to  Parliament  in  pursuance  of  sub-section  three 
of  section  nine  of  the  principal  Act.  the  Hoard  may,  if  they  think 
fit,  submit  the  proposals  to  Parliament  by  bringing  in  a  bill  for  the 
confirmation  of  the  order. 

(2)  If,  while  a  bill  confirming  any  such  order  is  pending  in 
either  House  of  Parliament,  a  petition  is  presented  against  the  order, 
the  bill,  so  far  as  it  relates  to  the  order,  may  be  referred  to  a  select 
committee,  or,  if  the  two  Houses  of  Parliament  think  fit  so  to  order, 
to  a  joint  committee  of  both  Houses,  and  the  petitioner  shall  be 
allowed  to  appear  and  oppose  as  in  the  case  of  private  bills. 

(3)  On  bringing  in  a  bill  under  this  section  for  the  confirmation 
of  an  order,  the  Board  of  Trade  shall  make  a  special  report  to 
Parliament  with  respect  to  the  order. 

3.  This  Act  may  be  cited  as  the  Light  Railways  Act.  1905,  and 
shall  be  read  as  one  with  the  principal  Act,  and  the  principal  Act 
and  the  Light  Railway  Commissioners  (Salaries)  Act,  1901,  and  this 
Act  may  be  cited  together  as  the  Light  Railways  Acts,  1896  to  1905. 
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CORRESPONDENCE. 


TRAMWAYS  AND  LIGHT  RAILWAYS 

RETURN. 


To  THE  Editor  of  the  Tramway  and  Railway  World. 


Board  of  Trade  Report. 


Running  Powers. 

Sir, — "  Twenty  years  a  manager" !  What  acon- 
fession  of  a  mis-spent  life  of  a  mind  sufficiently 
infantile  to  base  a  so-called  criticism  on  pure 
assumption,  and  old  enough  for  ideas  sufficiently 
fossilised  to  be  found  a  habitat  in  the  British 
Museum,  in  company  with  other  specimens  of 
the  Pleocene  period  !  Little  wonder  that  at  the 
last  moment  a  touch  of  modesty  has  deprived  your 
readers  of  the  name  of  this  gentleman,  who  is 
so  overburdened  with  his  feeling  of  responsibili- 
ties, coupled  with  years  of  anxious  management. 

My  unknown  critic,  do  not  despair;  unfortu- 
nately for  progress  you  are  not  alone,  and  like 
Martha's  sister  of  old,  but  unlike  some  others, 
you  have  one  great  virtue — viz.,  that  of  modesty 
— that  you  shall  not  be  deprived  of. 

Has  my  unknown  friend  never  heard  of  one 
railway  company  having  compulsory  running 
powers  over  another,  or,  in  his  own  language,  the 
use  of  a  line  by  the  carriages,  engines,  and  crews 
of  an  alien  system  ?  Does  he  suggest  that  the 
guard  of  the  North  Western  train  to  the  Mansion 
House  suddenly  changes,  like  a  chameleon,  and 
becomes  impertinent  directly  he  arrives  at  Earl's 
Court ;  or  that  the  passenger  by  that  train  is 
tempting  Providence  by  his  recklessness  in  con- 
tinuing his  journey  in  that  train  when  it  arrives 
at  the  point  of  junction  with  the  District  line  ? 
Does  he  suggest  that  there  is  anything  like  the 
same  complication  in  a  through  service  on  a 
tramcar  as  exists  in  a  through  railway  service 
through  complicated  junctions,  signalling,  and 
so  on,  at  express  speeds  ? 

*'  Tramway  Manager,''  unintentionally  no  doubt, 
places  me  under  a  great  disadvantage  by  not 
allowing  me  to  test  his  capacity  as  a  manager  by 
concealing  his  identity,  but  nobody  in  his 
senses  can  but  join  issue  with  him  when  he 
suggests  that  a  change  of  car  crew  is  comparable 
with  a  change  on  every  trip. 

There  was  a  well-known  **  Twenty  years  a 
manager"  of  a  tramway  system  in  the  north  of 
England,  the  owners  of  which  were  contem- 
plating electric  traction,  who  went  with  a  deputa- 
tion to  visit  the  Bristol  Electric  Tramway 
system.  Before  leaving  he  said  to  his  chairman, 
**  Well,  we  began  with  horses  and  then  went  to 
steam,  we  are  now  going  to  electricity,  we  shall 
have  to  go  back  to  horses." 

My  unknown  critic,  it  is  due  to  the  enormous 
advance  in  street  railway  facilities,  only  possible 
since  the  application  of  electricity,  that  has 
developed  the  public  demand  for  through  com- 
munication either  by  compulsion  or  agreement. 
While  we  have  enlarged  our  minds  we  have 
outgrown  yours.  Go  back  to  horses  ! 
Yours  faithfully, 

Stephen  Sellon. 
36,  Victoria  Street,  Westminster,  S.W. 


The  Annual  Board  of  Trade  Return  relating  to  Street 
and  Road  Tramways  and  Light  Railways,  etc.,  to  an 
order  of  the  House,  of  July  22  last  year,  which  was 
ordered  to  be  printed  on  August  4  following,  has  been 
issued,  rather  earlier  than  usual.  It  covers  the  period 
from  June  30  to  December  31,  1903,  in  the  case  of  com- 
panies and  for  three  months  more,  i,e,,  to  March  31, 1904, 
in  the  case  of  local  authorities,  these  latter  being  the  dates 
which  appear  to  be  most  convenient  to  the  respective 
undertakers.  Great  changes  can,  therefore,  not  be 
expected  ;  there  is  a  net  additional  mileage  of  67  m. 
56chs.,  made  up  of  203  m.  48chs.  increase  in  electric 
traction,  and  a  decrease  of  135  m.  72chs.  in  other 
methods — practically  all  on  municipal  lines — on  which 
3I  millions  sterling  have  been  spent  in  the  nine  months 
covered  by  the  returns.  The  most  interesting  part  of 
the  return  is  the  additional  information  given  therein. 

In  Part  I.  the  heading  **  capital  expended  on  lines 
open  for  traffic  "  has  been  expanded  into  six  sub-heads, 
viz. :  (I)  Permanent  way ;  (2)  electrical  equipment  of 
line;  (3)  electric  generating  plant  or  stationary  engines; 
(4)  street  and  road  improvement  (including  purchase  of 
land),  so  far  as  necessitated  by  the  tramways  or  light 
railway;  (5)  land  (other  than  that  included  in  preceding 
column)  and  buildings ;  (6)  other  purposes. 

In  Part  II.  the  changes  are  still  more  important. 
The  heading  **  general  repairs  and  maintenance"  under 
**  working  expenditure"  has  been  split  into  four,  viz. : 
(i)  Permanent  way;  (2)  electrical  equipment  of  line; 
(3)  cars  and  other  rolling  stock  ;  (4)  buildings,  fixtures, 
tools,  and  miscellaneous  equipment. 

On  the  other  hand,  also  under  ^'working  expenditure," 
the  following  headings  disappear,  viz.  :  locomotive 
(including  electric)  power;  animal  power;  repairs  and 
renewals  of  engines :  renewals,  etc.,  of  horses  :  repairs 
and  renewals  of  cars.  In  place  of  these  appears  a  new 
sub-head:  **cost  of  traction  power  (stating  whether 
based  on  actual  cost  of  electrical  energy  produced  ex- 
pressly for  the  line  or  on  settled  prices  paid  for  supply).*' 
'*  Net  receipts,"  which  formerly  came  under  a  main 
heading,  are  now  split  up  into  six  sections  under 
**  appropriation  of  net  receipts,"  which,  again,  is  now 
and,  rather  curiously,  a  sub-head  under  **  working 
expenditure."  These  sections  are  :  interest  or  divi- 
dend ;  repayment  of  debt  or  sinking  funds ;  other 
charges  (rent  of  leased  lines,  etc.) ;  reserve  (including 
depreciation)  and  renewal  funds ;  relief  of  rates;  balance 
(carried  forward),  etc.  With  regard  to  this  last  item, 
it  will  be  observed  that  there  is  no  heading  for  "balance 
brought  forward";  in  the  prefatory  memorandum  it  is 
explained  how  that,  in  many  cases,  the  columns  under 
**net  receipts"  will  not  correspond  with  municipal  or 
company  accounts,  as  the  return  *'  has  been  restricted 
to  showing  the  disposal  of  the  net  receipts  .... 
whereas  the  accounts  would  include  moneys  brought 
forward  from  the  past  year  or  derived  from  other  sources, 
or  (in  the  case  of  local  authorities)  taken  from  local 
funds."  It  seems  a  pity  that  this  course  should  have 
been  taken ;  the  comparisons  of  balances  carried  forward 
from  year  to  year  are  very  useful.  F'inally,  there  is  one 
entirely  new  heading,  viz.,  **quantity  of  electrical  energy 
used  for  all  purposes  chargeable  to  the  undertaking  (in 
B.  T.  units)";  and  the  number  of  cars  in  stock  has  been 
split  up  into  electric  and  non-electric  cars.  A  verv 
praiseworthy  attempt  has  been  made  by  the  Board  of 
Trade  to  increase  the  usefulness  of  their  returns,  and  it 
must  be  conceded  that  the  attempt  has  been  successful 
— in  the  main. 
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The  return  covers,  as  mentioned  above,  the  period 
down  to  December  31,  1903,  in  the  case  of  companies, 
and  to  March  31,  1904,  in  respect  of  local  authorities. 
As  compared  with  the  year  1878  the  lenp;th  of  line  open 
has  increased  from  269  miles  to  1,840  miles  in  1903-4  ; 
the  capital  expenditure  from  ;f  4,207, 350  to  £46,451,444; 
the  number  of  passengers  carried  from  146,000,000  to 
1,799,000,000,  and  the  net  receipts  from  £230,956  to 
£2,912,110.  The  following  table  relates  to  an  electric 
period,  as  compared  with  1898,  which  was  a  maximum 
steam  period,  and  1879,  which  was  almost  wholly  a 
horse  period : 


THE  PRODUCTION  OF  ELECTRICAL  POWER. 


1870. 

1 

Eleciric 

Hois«' 

Sltain 

Perirwl. 

Period 

Period. 

Capital    expenditure 

per    mile    of 

single  track  open  : 

Twines  and  works  . . 

.   1 

/:7.«40 

iinio 

/1 1.780 

All  items    . . 

. . 

/:9.«77 

/io,46<) 

>ri6,oi8 

Percentage  of  n«t  rece 

pts  to  capital 

outlay 

307 

638 

6-27 

Percentage  of  working  expenditure 

to  gross  receipts 

8381 

7603 

6f)  15 

Passengers  earned  per 

mile  of  route 

open 

469,641 

806.703 

977.951 

I'assengers  carried  per 

car  mile 

777 

9-4« 

9  23 

Average  fare  per  passenger  . . 

I  84d. 

1-23(1. 

iiid. 

Amount  paid  in  relief  of  rates  out  of 

(Not       , 

profits  of  undertakings  worked  by 

applic- 

(Not 

local  authorities 

able.)      1 

given.) 

;f  207.087 

The  following 

table  shov 

/s  the  lengths  w< 

^rked  by 

various  methods  of  traction  : 

Method  of  Traction. 

England 
and  Wales 

Scotland. 

Irel-imi. 

Total. 

M.     Ch 

'     M.      Ch. 

M.   Ch. 

M.     Ch. 

Electric     . . 

..    1,232    30 

140        7 

80     44 

1,462       I 

Steam 

75     53 

l^       5 

108     58 

Cable 

8    67 

21        3 

1 

29     70 

Gas  motors 

42 

— 

4       2 

Horse 

..;      177       5 

18         2 

40     15 

235     22 

Total     .. . 

..    1.497     77 

179       12 

j   162     64 

1.839     73 

The  undertakings  are  divided  between  local  authori- 
ties and  private  companies,  as  shown  in  the  following 
statement : 


Local  authorities 
Companies    . . 

Total 


Total 
Expenditure. 


i 

•28,060,524 
+  18,390,920 


Length. 


M. 

M47 
692 


Ch. 
59 
«4 


Number  of 
Undertakinss. 


162 
150 


46,451,444      ,     1,839     73 
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*  These  figures  include.  In  several  cases,  the  amounts  expended  by  the  lessees  of 
local  authorities  on  buildings  and  equipment  for  working  the  lines. 

\  These  figures  include  cost  of  buildings  and  equipment  in  respect  of  certain  local 
authorities'  lines  worked  in  conjunction  with  other  lines. 


MR.  CLIFTON  ROBINSON  ON  THE  MOTOR  'BUS. 


A  Popular  Explanation  of  Methods  Employed. 


The 


IX. 

Electric  Circuit.* 


The  London  United  Electric  Tramways  Company  are  just  comple- 
ting the  details  and  contracts  for  one  of  the  biggest  tramway  schemes 
yet  attempted  in  this  country,  involving  the  construction  of  more  than 
thirty  miles  of  track  in  the  county  of  Surrey.  The  work  which  will 
involve  the  outlay  of  fully  ^700,000,  will  be  given  out  in  a  few  days. 
*•  That,"  remarked  Mr.  Robinson  to  a  representative  of  the  press,  "  is 
the  best  evidence  of  our  faith  in  tramways,  against  which  the  motor 
'bus  can  never  compete."  Asked  what  were  his  views  wtth  regard  to 
the  motor  omnibus,  Mr  Robinson  replied  :  "As  against  an  electric  car 
it  has  about  the  relative  value  of  a  perambulator.  To  work  an  electric 
tramcar  costs  6d.  per  mile  ;  to  work  a  motor  'bus  costs  is.  The  life  of 
a  motor  is  not  more  than  two  years,  whilst  that  of  an  electric  car  is  14 
years.  The  electric  car  will  carry  70.  passengers  and  the  motor  'bus 
only  32.  The  motor  'bus  cannot  pay  under  such  conditions  ;  its 
margin  of  profit  leaves  nothing  to  speak  of  for  reserve.  Our  extra 
earning  capacity  will  more  than  cover  the  initial  cost  of  the  track  and 
its  maintenance  " 


In  order  efficiently  to  utilise   the  electrical   ener^' 
developed   by  the  dynamos   for  electric   traction  very 
many  accessories  must  be  used,  and  a  brief  description 
of  the   most   important  of  these   may  now  be  given. 
Deferring  for  the  moment  the  study  of  the  various  classes 
of  indicating  and  measuring  instruments  used  on  the 
power-station  switchboard,  let  us   get  a  general  idea 
of  the  way  the  current  is  led  to  and  from  the  motors 
employed  to  propel  the  cars  on  an  ordinary  tramway. 
Copper  conductors  are  connected  to  the  terminals  of 
the  dynamo,  and  these  pass  to  the  switchboard  from 
which  are  led  the  cables  or  conductors  that  convey  the 
current  from  the  power-station  to  the  tramway  route. 
The  cables  or  feeders  are  generally  placed  underground, 
and  it  is  therefore  essential  that  they  shall  be  surrounded 
by  non-conducting  material  to  insulate  them  from  the 
earth.     The  cables  universally  used  are  made  up  not 
of   one    thick    copper   wire    covered   with    insulating 
material,  but  of  a  considerable  number  of  copper  con- 
ductors arranged  in  some  systematic  way  and  insulated 
by  means  of  paper,  jute,  rubber,  gutta-percha  and  other 
insulating  materials.     The  insulating  material  again  is 
protected  by  means  of  an  external  covering   of  lead. 
It  is  usual  further  to  protect  the  cables  from  the  chemical 
action  of  acids  or  gases  in  the  soil  by  placing  them  in 
stoneware  or  earthenware  ducts  or  in  troughs.     Where 
troughs  are  used  the  inside  space  around  the  cable  is 
filled  in  solid  with  bitumen,  etc.,  which  serves  to  keep 
water  from  affecting  the  cables.     In  many  cases  rectan- 
gular stoneware  conduits  are  employed,  and  these  are 
built  in  Portland  cement  mortar,  so  as  to  form  a  solid 
structure.     The  cables  are  drawn  through  the  conduits 
after  the  latter  are  fixed  in  position. 

Various  factors  have  to  be  taken  into  account  in 
deciding  what  size  of  cable  it  is  best  to  use  in  any 
particular  case.  The  engineer  must  consider  the 
initial  cost  of  the  cable,  and  this  depends  largely  upon 
the  amount  of  copper  used  in  its  construction  and  upon 
the  price  of  copper  at  the  time.  He  must  not  make  the 
cable  too  small,  otherwise  it  will  be  liable  to  be 
damaged  by  being  made  hot  at  times  when  large 
quantities  of  electricity  are  required.  It  will  be 
remembered  that  the  amount  of  heat  developed  in  a 
conductor  varies  as  its  resistance,  and  the  smaller  the 
cross  section  of  the  copper  in  the  cable  the  <^reater  is  its 
resistance.  The  resistance  of  the  cable  depends  also 
on  the  quality  of  the  copper.  F'or  the  manufacture  of 
cables  practically  pure  copper  is  employed,  as  pure 
copper  conducts  much  better  than  when  it  contains 
impurities. 

Again  the  amount  of  heat  developed  in  the  cable 
represents  so  much  lost  energy.  The  cable,  however, 
must  not  be  made  too  thick  or  the  initial  cost  becomes 
great.  Lord  Kelvin  has  shown  that  the  mo>t 
economical  size  of  cable  is  such  that  the  interest  on  the 
first  cost  of  the  cable  and  the  depreciation  allowance 
should  equal  the  cost  of  the  energy  lost  in  the  cable  per 
annum.  On  a  large  tramway  system,  feeders  of  several 
sizes  leave  the  power-station  to  feed  different  portions 
of  the  tramway  system,  and  these  vary  in  size  according 
to  the  distance  to  be  traversed  and  the  number  of  cars 
to  be  supplied  with  energy. 

The  overhead  conductor  is  also  usually  of  copper,  but 
in  this  case  it  consists  of  a  single  bare  wire.     This  wire 

•  The  eighth  article  appeared  In  the  Tramway  and  Railway  Worlp 
of  September  8,  1904. 
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is  supported  above  the  track  by  means  of  poles  and 
brackets,  or  by  span  wires  running  across  the  track  from 
poles  placed  on  the  roadside  or  from  the  buildings 
lining  the  route.  The  poles  used  for  supporting  this 
conductor,  or  trolley  wire  as  it  is  called,  are  generally 
made  up  of  several  sections  of  strong  iron  or  steel  tube 
shrunk  together  and  forming  a  pole  about  30  ft.  long. 
The  poles  vary  in  weight  from  about  700  lbs.  to  about 
1,200  lbs.  The  brackets  are  placed  at  right  angles  to 
the  pole,  and  are  generally  of  such  a  length  as  to  allow 
the  trolley  wire  to  be  supported  above  the  track, 
although  considerable  variations  in  the  position  of  the 
wire  are  permissible. 

At  the  poles  the  trolley  wire  is  soldered  to  clamps 
which  are  insulated  from  the  supporting  brackets  by 
some  insulating  material.  Insulating  materials  as  a 
rule  will  not  stand  large  tensile  stresses,  and  the 
insulating  material  used  is  therefore  placed  in  such  a 
position  that  it  is  in  compression.  A  simple  way  of 
accomplishing  this  is  to  screw  the  clamp  to  a  bolt 
covered  with  hard  insulating  material,  and  to  support 
the  bolt  from  a  casting,  insulating  material  being  placed 
round  the  underside  of  the  head  of  the  bolt. 

To  comply  with  the  Board  of  Trade  regulations,  the 
trolley  wire  must  not  be  continuous,  but  must  be  broken 
up  into  sections.  It  is  therefore  usual  to  put  up  the 
wire  in  half-mile  sections,  which  are  insulated  from 
each  other.  The  ends  of  the  wires  are  joined  to  section 
insulators.  Between  the  ends  of  the  insulator  is  placed 
a  strip  of  lignum  vitae  or  other  hard  wood  to  serve  as  a 
runner.  In  some  cases  the  wood  strip  is  protected  by 
a  number  of  bron/e  sections  or  teeth  to  withstand  the 
wear  of  the  trolley  pulley. 

It  is  at  these  section  insulators  that  the  trolley  wire 
is  connected  to  the  feeders  bringing  the  current  from 
the  power-station.  Feeder  pillars  are  provided  at  these 
points,  and  here  a  connecting  cable  is  joined  to  the 
feeder.  This  cable  is  insulated  with  vulcanised  rubber, 
lead  covered,  and  braided.  It  is  led  from  the  pillar 
through  a  draw-in  box  at  the  foot  of  the  pole,  and 
passes  up  the  interior  of  the  pole,  emerging  at  about 
the  level  of  the  trolley  wire,  and  is  then  carried  along 
the  bracket  arm.  A  copper  ferrule  is  sweated  on  to  the 
end  and  clamped  into  the  section  insulator.  Fuses  are 
placed  inside  the  feeder  pillars  as  a  safeguard  in  case 
of  the  current  becoming  abnormally  great  through 
accidents.  Arrangements  are  also  made  in  these  pillars 
so  that  any  section  of  the  trolley  wire  can  be  isolated 
from  the  rest  of  the  system. 

Since  the  trolley  wires  are  liable  to  be  struck  by 
lightning,  it  is  necessary  to  provide  protection  for  them. 
This  is  done  by  means  of  special  fuses  called  *Mightning 
arresters.''  The  fuses  in  these  arresters  are  so  arranged 
that  when  the  lightning  strikes,  the  current  passes 
across  a  small  gap  between  two  fuse  wires  insulated 
from  each  other,  and  burns  out  the  wire.  When  this 
occurs,  a  little  ball  falls  on  to  the  end  of  the  next  fuse 
and  the  arrester  is  ready  to  deal  with  another  discharge. 
In  another  form  of  arrester  a  small  air  gap  is  provided, 
and  when  the  lightning  strikes,  the  current  flows  for  a 
moment  to  the  earth.  When  it  does  so,  however,  it 
excites  an  electric  magnet  which  causes  the  arc  flame 
between  the  terminals  to  be  blown  out.  .  Lightning 
arresters  are  placed  on  the  cars,  on  the  poles,  and  in 
the  power-station. 

When  it  is  required  to  use  a  car  on  the  tramway, 
contact  must  be  made  with  the  trolley  wire  overhead. 
A  pulley  fixed  in  a  suitable  mounting  is  employed  to 
run  along  the  trolley  wire.  In  what  is  called  the 
swivelling  trolley,  the  pulley  is  so  mounted  that  it 
can  turn  easily  and  accommodate  itself  to  the 
direction  of  the  trolley  wire.  The  trolley  head  is 
supported  on  a  long  arm  known  as  the  trolley  pole. 
The  latter  is  supported  by  a  standard  on  the  top  of 


the  car  in  such  a  way  that  it  can  turn  in  any  direction. 
A  spring  in  this  standard  actuates  the  trolley  pole, 
causing  the  trolley  pulley  to  press  firmly  against  the 
trolley  wire.  The  current  collected  by  the  pulley  passes 
down  a  cable  in  the  trolley  pole,  down  the  standard, 
through  the  driver's  controlling  apparatus  to  the  motors 
beneath  the  car.  Two  motors  are  usually  employed  on 
each  car,  and  these  can  be  used  in  series  or  parallel  as 
required.  The  current  actuates  the  motors  as  already 
described,  and  then  passes  through  the  axle  and  wheels 
of  the  car  to  the  track  rails  beneath.  The  current  is 
conveyed  by  the  rails  back  to  the  power-station. 

Now  since  the  rails  are  not  insulated  from  the  earth 
there  is  a  certain  amount  of  leakage  from  the  rails  to 
the  earth.  The  greater  the  difference  in  potential 
between  the  rails  and  the  earth  the  greater  is  the  leakage. 
Any  considerable  leakage  is  objectionable,  not  only 
because  it  represents  a  dead  loss,  but  also  because  it 
is  liable  to  cause  trouble  through  electrolysis.  Gas 
and  water  mains  have  frequently  suffered  from  this  cause. 
Evidently  then  it  is  necessary  to  minimise  this  leakage 
as  much  as  possible,  and  the  best  and  simplest  way  is 
to  reduce  the  electrical  resistance  of  the  track  as  much 
as  possible.  The  resistance  of  the  steel  rails  themselves 
is  comparatively  low,  but  trouble  is  often  experienced 
through  the  resistance  offered  at  the  points  where  the 
rails  are  joined  together.  Good  electrical  contact  can 
not  be  ensured  by  fastening  the  rails  together  by  fish- 
plates and  bolts,  and  the  usual  practice  is  to  connect 
the  ends  of  the  rails  together  by  means  of  short  lengths 
of  copper  wire  or  cable.  These  copper  connectors  are 
known  as  rail  bonds,  and  various  good  types  are  in 
common  use.  The  great  difficulty  experienced  is  in 
securing  good  and  permanent  contact  between  the 
copper  bond  and  the  steel  rail.  Unless  the  joints  are 
very  well  made  trouble  results  sooner  or  later..  One 
method  of  getting  good  contact  is  to  provide  a  hollow 
lug  on  the  bond.  This  lug  is  inserted  into  a  hole  in  the 
rail,  and  then  the  lug  is  expanded  by  driving  into  it  a 
tapered  steel  plug.  Sometimes  the  bond  is  placed 
underneath  the  fishplate  for  protection.  Not  only  arc 
the  rails  connected  up  in  this  way,  but  bonds  are  also 
placed  across  the  track  from  one  line  of  rails  to  the 
other,  so  that  the  whole  track  serves  as  one  conductor 
carrying  the  current  back  to  the  power-station. 

The  fall  in  voltage  between  the  ends  of  the  rails  is 
tested  regularly  and  any  defects  made  good,  and  the 
Board  of  Trade  has  power  to  insist  on  the  fall  in 
potential  along  the  rails  being  kept  within  certain 
limits.  In  speaking  of  the  current  passing  from  the 
trolley  pole  above  the  car  to  the  motors  beneath, 
mention  was  made  of  the  fact  that  the  current  passed 
through  the  driver's  controlling  apparatus.  This 
controller,  as  it  is  called,  is  really  a  complicated  form  of 
switch.  Although  the  construction  of  the  controller 
itself  is  somewhat  intricate,  the  method  of  using  it  is 
quite  simple.  Tramway  motors  are  usually  series 
wound,  but  when  two  are  used  on  the  same  car  they  are 
not  always  used  in  series  with  each  other.  They  are 
both  connected  with  the  controller,  and  an  extra  resist- 
ance is  also  connected  therewith.  These  are  worked  on 
a  system  called  the  series-parallel  control.  The  method 
of  working  is  first  to  place  the  two  motors  and  the 
resistance  in  series.  Then  when  the  car  is  started  the 
resistance  is  cut  out  so  that  the  motors  are  in  series 
alone  between  the  trolley  wire  and  the  track.  When  it 
is  desired  to  put  the  motors  in  parallel  with  each  other 
the  resistance  is  again  first  introduced,  the  motors 
connected  in  parallel,  and  the  resistance  again  cut 
out.  The  controller  has  a  handle  on  the  top,  which 
operates  a  steel  spindle  carrying  a  large  number  of 
contacts,  that  make  connection  with  corresponding 
terminals  according  to  the  position  of  the  handle.  A 
series    of   notches    are    provided    on    the    top   of  the 
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controller  to  which  the  handle  may  be  brought.  When 
the  handle  is  on  notch  i  the  motors  and  resistance  are 
in  series  with  each  other.  When  placed  at  notches  2 
and  ^^  the  motors  are  still  in  series,  but  the  resistance  is 
cut  down  to  one  third  and  one  twelfth  of  its  value 
respectively.  At  notch  4  the  resistance  is  entirely  cut 
out  and  the  motors  are  in  series  alone.  This  position 
gives  one  of  the  working  speeds  for  the  car.  At  notch 
5  the  fields  of  the  motors  are  shunted,  and  one  motor 
together  with  one  third  the  resistance  is  placed  in 
circuit.  This  gives  another  speed.  At  notch  6  the 
second  motor  is  placed  in  parallel  with  the  first,  the 
resistance  still  remaining.  Another  speed  is  thus 
available.  At  notch  7  the  resistance  is  reduced  to  one 
twelfth,  and  at  notch  8  the  resistance  is  cut  out.  At 
notch  9  the  motors  are  in  parallel  and  their  fields 
shunted.  Thus  a  variety  of  speeds  are  attainable. 
Notches  8  and  9  are  only  used  for  going  up  hill,  and  for 
very  high  speeds. 

NEW  YORK  AND  LONDON  TRAMWAYS 
COMPARED. 


The  London  County  Council  have  issued  the  following 
interesting  memorandum  by  Mr.  J.  Allen  Baker,  chair- 
man of  the  Highways  Committee,  on  the  working  of 
the  New  York  conduit  electric  tramways.  Mr.  Baker, 
it  will  be  remembered,  was  recently  in  New  York  on 
the  occasion  of  the  completion  of  the  Rapid  Transit 
Subway : 

In  compliance  with  the  request  of  the  Committee, 
I  have  pleasure  in  submitting  the  following  particulars 
with  regard  to  the  working  of  the  conduit  system  of 
tramways  in  the  city  of  New  York.  No  other  system 
of  mechanical  traction  is  now  allowed  on  Manhattan 
Island  (New  York  proper),  but  the  overhead  system 
still  prevails  in  Brooklyn  and  the  outlying  districts 
north  of  Manhattan,  and  also  in  Jersey  City.  Both  the 
cable  and  the  trolley  lines  withm  the  city  have  been 
converted  to  electric  conduit,  and  also  many  of  the 
**  cross  town  "  horse  lines.  The  original  cost  of  con- 
structing the  Broadway  cable  lines  was  ;^ioo,ooo  per 
mile  of  single  track.  A  considerable  number  of  horse 
lines  still  exist,  but  many  of  these  are  now  under 
reconstruction. 

Originally  there  were  over  40  independent  street  car 
companies  in  New  York,  but  now  the  entire  system  is 
operated  by  '*The  New  York  City  Street  Railway 
Company,"  which  has  absorbed  **  The  Metropolitan 
Street  Railway  Company,''  **  The  Third  Avenue  Com- 
pany,'' and  the  other  smaller  companies. 

The  lines  traverse  the  most  densely  populated  districts, 
and  the  traffic  and  earnings  exceed  those  of  any  other 
street  railways  in  the  world.  The  first  conduit  line, 
three  miles  in  length,  was  laid  in  Lennox  Avenue  in 
1894,  and  it  proved  so  efficient,  reliable,  and  economical 
in  operation,  that  the  extension  of  the  electric  conduit 
system  was  decided  on,  not  only  for  all  new  lines,  but 
also  in  place  of  the  cable  system,  in  comparison  with 
which  it  showed  an  economy  in  operation  of  at  least 
five  cents  per  car  mile.  No  printed  report  is  published 
by  the  Company,  but  the  chief  engineer,  Mr.  M.  G. 
Starrett,  very  kindly  furnished  me  with  particulars  of 
the  working  of  the  lines  during  the  last  financial  year. 
Some  of  these,  in  comparison  with  corresponding 
figures  on  the  Council's  South  London  conduit  lines 
will,  I  think,  be  of  interest  to  the  Committee. 

In  all  there  are  now  210  miles  (counted  as  single 
track)  of  conduit  lines  in  New  York,  compared  with 
the  185  miles  of  tramways  (also  counted  as  single  track) 
in  the  county  of  London,  of  which  156  miles  are  owned 
by  the  Council,  while  29  miles  still  remain  to  be 
purchased,  the  last  falling  in  in  191 1. 


A  universal  five  cent  fare  {2^d.)  is  charged,  but  as  the 
transfer  system  prevails  (entitling  a  passenger  by  the 
payment  of  one  fare  to  a  continuous  ride  over  two  or 
more  lines)  so  large  a  proportion  of  passengers  take 
advantage  of  it  that  the  average  fare  per  journey  is 
reduced  to  3^  cents,  or  very  slightly  more  than  i^d. 
A  single  fare  under  this  system  may  be  made  available 
for  a  distance  of  15  miles.  The  Council's  highest  fare 
is  3d.,  for  a  distance  of  6^  miles,  and  the  lowest  ^d., 
for  a  maximum  ride  of  about  a  mile,  the  average 
distance  for  a  halfpenny  fare  being  two-thirds  of  a  mile. 
Moreover,  a  system  of  workmen's  tickets  peculiar  to 
London  is  in  force,  the  charge  being  id.  per  single 
journey  for  any  distance,  and  2d.  for  a  return  journey, 
the  return  ticket  being  available  on  the  same  day. 
This  privilege  is  very  extensively  used.  The  average 
fare  on  the  Council's  tramways  is,  for  these  reasons, 
thus  only  about  •93d. 

In  New  York  the  average  speed  on  all  the  lines  is  10 
miles  per  hour,  the  great  amount  of  traffic  on  Lower 
Broadway  and  many  of  the  down  town  **  cross  lines  " 
tending  to  bring  down  the  average.  For  those  streets 
even  a  less  speed  is  attained  than  is  possible  in  the  case 
of  the  busiest  thoroughfares  traversed  by  the  Council's 
electric  lines,  whereas  on  the  more  open  **  up  town  " 
streets  a  higher  speed  is  attained  than  is  permitted  by 
the  Board  of  Trade  in  London.  The  average  of  10 
miles  in  New  York  compares  with  an  average  of  about 
8  miles  in  London. 

On  the  Broadway,  Fourth  Avenue,  and  some  other 
lines  a  headway  of  15  to  20  seconds  is  maintained  for 
several  hours  in  the  busy  part  of  the  day.  Both  of  the 
lines  specially  mentioned  are  intersected  in  the  city  by 
very  busy  lateral  thoroughfares,  and  pass,  for  some 
portion  of  their  route  through  streets  so  narrow  that 
vehicles  standing  by  the  kerb  have  to  be  passed  with 
great  care.  The  result  is  that  a  large  number  of 
accidents  occur,  especially  collisions  with  vehicles,  and 
the  amount  and  nature  of  the  claims  on  account  of 
accidents  are  greater,  in  proportion  to  population  and 
mileage,  than  is  the  case  in  London. 

The  following  figures  with  regard  to  the  earning 
power,  etc.,  of  the  new  York  lines,  are  important : 

The  average  earning  power  per  car  mile  is  from  ^^  to 
34  cents,  or  is.  ^^d.  to  is.  sd.  (dollar  at  4s.  2d.) 

The  operating  cost  (including  maintenance,  repairs, 
renewals,  accidents,  etc.)  per  car  mile  is  from  14  to  15 
cents,  or  yd.  to  7i^d.,  making  a  net  profit  per  car  mile, 
of  about  19  cents,  or  9^d. 

The  Company  has  about  3,000  cars  in  use,  all  single 
deck,  but  many  of  these  are  open  or  **  summer*'  cars. 

An  average  of  1,600  cars  were  in  daily  operation 
during  the  year  under  review,  and  52,014,109  car  miles 
were  run  ;  this  mileage,  for  the  210  miles  of  track  in 
use,  at  19  cents,  gives  a  profit  for  the  year  of  $9,882,680 
(say  ^^2,058,892),  an  average  of  ;f 9,804  per  mile  of 
single  line. 

The  cost  of  construction  of  the  New  York  conduit 
lines  averaged  from  $100,000  to  $125,000  per  mile  of 
single  track  ;  this  cost,  including  all  the  conduit  work, 
tracks,  earthenware  ducts  for  the  feeder  cables  (but  not 
the  feeder-cables  themselves),  works  out  at  an  average 
of  about  ^^22,500  per  mile,  as  compared  with  ^f  13,800 
per  mile  of  single  line,  the  average  cost  in  the  case  of 
the  South  London  conduit  construction,  plus  ^f  1,000 
extra  for  the  earthenware  feeder-cable  ducts,  making 
;f  14,800,  as  compared  with  ^f  22, 500  in  New  York. 

The  cost  per  single  mile  of  the  feeder-cables  used  on 
the  New  York  system  is  about  $16,000  (that  is  practi- 
cally £3,200  per  mile  of  single  track,  as  compared  with 
;f  1,500  in  London). 

The  power-stations  and  sub-stations,  together  with 
their  equipment,  cost  per  mile  of  conduit  line  installed, 
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about  $29,000  (that  is  about  ;f5,8oo,  as  compared  with 
the  estimated  cost  for  London  of  about  ;f5,85o).  This 
comparison  is  indicated  in  the  table  included  later  in 
this  report. 

The  cost  of  cleaning  the  conduit  averages  $500  per 
mile  of  single  track  (say  ^100),  compared  with  £"134 
per  mile  included  in  the  estimates  for  the  Councils 
tramways  for  the  current  year ;  160  men  are  employed 
for  conduit  cleaning  in  New  York  on  the  210  miles  of 
track. 

Scrapers  are  used  to  carry  away  the  dirt  in  the 
conduits  between  the  manholes,  and  no  caked  mud  is 
allowed  to  accumulate  at  the  bottom  of  the  conduit. 
The  insulation  holes  are  placed  15  feet  apart,  and 
through  these  the  cleaners  clean  out  the  conduit  daily 
as  w^ell  as  through  the  manholes,  or  sumps,  which  are 
placed  100  feet  apart.  One  of  the  greatest  difficulties 
experienced  in  New  York  is  the  maintenance  of  the 
service  during  the  severe  winter  weather,  when  snow 
may  accumulate  and  ice  freeze  at  the  bottom  of  the 
conduit.  Further,  in  times  of  very  severe  frost,  an 
occasional  difficulty  has  been  experienced  in  straight 
track  work,  the  track  rails  being  forced  inwards,  and  in 
their  turn  forcing  the  slot  rails  inwards,  and  so 
decreasing  the  width  of  the  slot  opening  along  which 
the  plough  passes.  These  are  difficulties  which  are  not 
likely  to  occur  in  London.  Mr.  Starrett  expressed  the 
opinion  that  the  climatic  conditions  of  London  are 
much  more  favourable  than  those  of  New  York  for  the 
operation  of  conduit  tramways. 

Notwithstanding  these  special  difficulties,  the 
**  trouble"  items  on  the  conduit  lines  are  considered  to 
be  no  greater  (if  as  great)  as  on  the  trolley  lines  outside 
the  City  limits,  while  the  operating  expenses,  including 
maintenance,  repairs,  and  renewals,  when  the  greater 
life  of  the  conduit  work  is  taken  into  account,  is  con- 
sidered to  be  in  favour  of  the  conduit  system. 

In  New  York  the  day's  work  of  motormen  and 
conductors  consists  of  10  hours'  labour  out  of  12  con- 
secutive hours.  The  motormen  receive  a  minimum 
wage  of  $2.10,  and  a  maximum  wage  of  $2.50  per  day 
for  a  full  day's  work.  For  the  first  year  $2.10  (8s.  8d.); 
for  the  second  year  $2.25  (9s.  4d.) ;  for  the  third  year 
§^•35  (9s.  gd.)  ;  and  for  the  fourth  and  fifth,  and 
after  the  fifth  year,  $2.50  per  day  (los.  4d.).  The 
rates  of  pay  of  the  conductors  are  as  follows  :  First 
year,  $2  (8s.  3d.) ;  second  year  $2.10  (8s.  8d.) ;  third 
year  $2.20  (gs.  id.)  ;  and  after  the  fifth  year  $2.32 
(9s.  gd.). 

Conduit  cleaners  are  paid  $1.75  (7s.  2d.)  for  10  hours' 
work. 

Car  cleaners  receive  from  $1.50  to  $1.75  (6s.  2d.  to 
/s.  2d.)  for  a  day  of  10  hours,  according  to  their  work 
and  length  of  service ;  they  are  supposed  to  work  seven 
days  per  week,  but  in  practice  every  man  is  off  duty  on 
alternate  Sundays. 

The  greatest  care  is  exercised  in  the  selection  of  the 
motormen,  as  the  safe  and  economical  working  of  the 
system  depends  on  their  skill  and  efficiency.  Every 
applicant  has  to  pass  a  severe  examination,  including 
tests  for  eyesight,  hearing,  and  colour  blindness.  After 
an  examination  for  this  purpose  he  enters  the  **  school,'' 
and  upon  the  certificate  of  the  *'  instructor"  he  is  first 
placed  upon  streets  having  the  least  traffic  until  he  is 
considered  competent  to  take  charge  of  a  car  on  a  more 
crowded  street.  Of  the  men  who  pass  the  physical 
examination,  only  about  40  per  cent,  finally  qualify  as 
first  class  men.  Neither  motormen  nor  conductors  are 
permitted  to  sit  while  on  duty  on  the  cars.  This  is  also 
the  rule  in  all  the  large  American  and  Canadian  cities. 
It  is  not  considered  possible  for  the  motorman  to 
operate  electric  cars  with  safety  in  town  traffic  unless 
he  is  in  a  standing  position. 


Table  of  Comparison  between  the  New  York  and  London 
County  Council  Conduit  Systems. 


Average  gross  earnings  per  car  mile 

Average  operating  cost  per  car 
mile,  including  repairs,  renewals 
and  reconstruction,  maintenance, 
accidepts,  &c. 

Average  cost  per  track  mile  for 
conduit  cleaning  per  annum. 

Average  cost  of  constructing  con- 
duit line  per  mile  of  single  track, 
including  cable  ducts  but  not 
cables. 

Average  cost  of  feeder  cables  per 
mile  of  single  track. 

Cost  of  power-station  and  sub- 
stations per  mile  of  single  track. 

Average  speed  at  which  cars  run. . 

Hours  of  motor- men  and  conductors 


New  York. 

210  miles  (single 

track). 

IS.  4jd. 
7jd. 


;eiOO 

£20,000  to 
;f25.ooo 


London. 

54  miles  (single 

track). 


I  Estimate  without 
renewals,  yd. 

Estimate  for  cur- 
rent year,  £1^^ 


(in 


Pay  of  motor-men  per  day . 


Pay  of  conductors,  ditto 


Pay  of  conduit  cleaners,  ditto 
Pay  of  car  cleaners  per  week 


;f3.200 

i^S.Soo 

miles  an  hour 
hours'  labour 
i2consecutivei 

hours) 
8d.  to  los.  4d. 


7; 


I 


8s.  3d.  to  gs.  gd. 


7s.  2d. 
£2  3s.  5d.  to 
£2  los.  6d. 


14,800 


8  miles  an  hour 

10  hours'  labour 

(in  12J  hours 

average) 
4s.  gd.  to  6s.  3d. 
(74  per  cent,  at 

6s.  3d.) 
4s.  gd.  to  6s.  3d. 
(65  per  cent,  at 

6s.  3d). 

5s.  4a. 
I  5s.  to 

I  7s.  6d. 


*  This  figure  is  bastnl  upon  obtaining  power  from  the  Greenwich  generating  station, 
and  with  1,000  cars  in  operation  over  200  miles  of  single  track. 

It  will  thus  be  seen  that  the  constructional  costs  in 
New  York  are  about  50  per  cent  higher  than  in  the 
case  of  the  Council's  tramways,  this  being  probably 
accounted  for  by  the  facts  (i.)  That  some  portions  of 
the  conduits  had  to  be  excavated  through  solid  rock ; 
(ii.)  that  an  extended  and  more  expensive  form  of 
yoke  is  used  than  in  London  ;  (iii.)  that  all  labour  and 
material  are  dearer  in  New  York  than  in  London ;  and 
(iv.)  that  the  pipe  obstructions  are  greater  than  those 
met  with  in  the  reconstruction  of  the  Council's  lines. 

It  will  be  noted  that  under  the  head  of  "cost  of 
operation  "  in  New  York,  the  figure  of  y^d.  per  car 
mile  includes  all  renewals  and  reconstruction  of  lines, 
rolling  stock,  etc.,  and  no  sum  has  therefore  to  be  set 
aside  for  this  purpose. 

On  the  Council's  lines  the  present  estimates  (with 
labour  50  per  cent,  lower  than  New  York)  show  an 
operating  cost  from  the  Greenwich  station  of  yd.  per 
car  mile,  and  it  is  also  proposed  to  set  aside  a  further 
id.  per  car  mile  as  a  **  Renewal  Reserve  Fund." 

Among  the  important  advantages  in  a  city  like  New 
York  of  the  conduit  over  the  trolley  are  considered  to 
be  (i)  the  greater  sightliness  ;  (2)  the  absence  of  danger 
from  live  wires  in  the  streets  ;  (3)  immunity  from  danger 
of  electrolysis  to  water  and  gas  mains,  owing  to  insinu- 
lated  conductor  bars  in  the  conduit,  instead  of  rail 
returns  as  in  the  case  of  the  trolley  system ;  (4)  greater 
durability  of  construction,  the  conductors  and  insulators 
in  the  tube  lasting  probably  30  years  as  compared  with 
three  or  four  years  for  overhead  wires ;  (5)  no  loss  of 
currents  by  bad  contacts,  greasy  rails,  or  imperfect  bond- 
ing of  rails,  and,  consequently,  no  disturbance  to  observa- 
tories where  magnetic  observations  are  carried  on. 

The  comparisons  with  the  New  York  **cost  of  oper- 
ation," and  "life  of  plant,"  etc.,  are  of  more  value  to 
London  than  the  earnings ;  the  average  fare  being  so 
much  higher  in  New  York  than  in  London  and  other 
special  circumstances  as  above  indicated  operating. 

At  the  same  time  it  shows  with  what  remarkable 
economy  a  complete  conduit  system  in  a  large  city  like 
New  York  can  be  operated,  and  indicates  that  a  slight 
readjustment  of  the  Council's  present  fares,  or  the 
stages  now  given  for  ^d.  or  id.  fare,  would  add  materially 
to  the  earning  power  of  the  lines. 
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HALFPENNY    FARES    QUESTION    AT 
LIVERPOOL. 


Mr.  Bellamy's  Report. 


Mr.  C.  R.  Bellamy,  general  manager  of  Liverpool 
Corporation  Tramways,  recently  prepared  and  sub- 
mitted to  the  Tramways  Committee  of  Liverpool 
Town  Council  a  report  on  halfpenny  fares.  Mr. 
Bellamy's  conclusions  are  in  general  accord  with  the 
opinion  often  expressed  in  these  pages,  that,  while 
there  may  be  exceptions,  halfpenny  fares  are  generally 
a  mistake.  As  far  as  Liverpool  is  concerned,  he  is 
strongly  of  the  opinion  that  the  introduction  of  half- 
penny fares  would  seriously  jeopardise  the  commercial 
stability  of  the  undertaking.  In  view  of  this  report  it 
seems  likely  that  the  last  has  now  been  heard  of  the 
agitation  for  halfpenny  fares  in  Liverpool.  Considering 
the  long  penny  stages,  and  the  great  convenience  of 
the  tramway  service,  the  public  have  nothing  to  com- 
plain of,  and  we  doubt  whether  the  plea  for  halfpenny 
fares  is,  after  all,  a  serious  one. 

We  append  an  abstract  of  Mr.  Bellamy's  report : 
Present  Fares  at  Liverpool. 

The  system  of  penny  stages  at  present  in  operation  in  Liverpool  has 
given  general  satisfaction,  and  has  the  following  advantages  : 

(i)  Of  being  readily  understood. 

{2)  Of  being  the  least  anomalous  of  all  systems. 

(3)  It  reduces  the  ticket  issue  and  checking  to  a  minimum  under  a 
stage  system. 

While  it  is  exceedingly  difficult  to  provide  satisfactory  stages  of 
uniform  length  over  routes  of  varying  mileage,  it  has  been  nearly 
accomplished  in   Liverpool,  as  shown  by  the  figures  relating  to  the 

74  penny  stages  at  present  in  operation  in  this  city.  Excluding  seven 
stages  exceptionally  short  or  long  owing  to  unavoidable  causes,  the 
maximum  length  of  the  penny  stage  is  2  miles  1,697  yards,  the  mini- 
mum 2  miles  37  yards,  and  the  average  length  2  miles  671  yards. 

The  Ideal  Sv.stem. 
The  ideal  system  would  doubtless  be  one  which  permitted  passengers 
to  travel  a  fixed  distance  from  the  point  of  boarding  the  car,  but  the 
difficulties  surrounding  the  adoption  of  such  a  method  in  connection 
with  ticket  issue  and  checking  appear  insurmountable  at  present. 
When  it  is  borne  in  mind  that  only  lo  per  cent,  of  the  total  passengers 
pay  a  twopenny  fare,  which  warrants   the  assumption  that  probably 

75  per  cent,  of  the  passengers  reside  within  the  old  city  boundary,  or 
two  miles  from  the  centre  of  the  city,  it  will  be  seen  at  once  that  were 
the  suggested  panacea  for  all  anomalies — viz.,  a  universal  penny  fare 
— introduced,  there  would  be  serious  risk  of  the  vast  majority  of  the 
citizens  claiming  either  that  they  were  being  improperly  charged  a 
large  proportion  of  the  cost  of  carrying  the  long-distance  passengers, 
or  that  they  should  be  carried  at  a  proportionate  rate  for  the  tNvo  miles 
they  travel,  against  the  four  to  twelve  miles  that  has  been  suggested. 
In  any  consideration  of  the  question  of  a  universal  penny  fare,  it 
should  be  borne  in  mind  that  its  introduction  would  principally  benefit 
dwellers  in  the  added  areas,  and  that  only  1 1  per  cent,  of  the  total 
passengers  pay  more  than  a  penny  fare.  Further,  it  might  be  urged 
that  the  long-distance  traveller,  in  addition  to  being  carried  at  the 
same  mileage  rate  as  on  the  shorter  journeys,  with  a  denser  and  better 
paying  traffic,  enjoys  the  advantages  of  residing  in  more  healthful 
surroundings  with  a  lower  relative  rental,  and  generally,  in  Liverpool, 
with  preferential  rating.  In  pursuance  of  the  principle  that  a  wider 
distribution  of  the  inhabitants  in  large  cities  and  towns  is  desirable, 
it  is  important  that  long-distance  passengers  should  be  specially 
considered.  This  has  been  fully  borne  in  mind  in  maintaining  the 
mileage  rate  between  the  centre  and  the  outskirts  of  the  city.  The 
extent  to  which  this  can  be  done  must  always  be  governed  by  the  unit 
fare  and  stage. 

In  Liverpool,  with  a  penny  stage  averaging  2^  miles,  it  has  been 
shown  to  be  commercially  sound  to  carry  passengers  over  the  whole 
route  lengths  at  that  rate,  but  the  general  manager  is  unable  to  accept 
the  responsibility  of  advising  the  Committee  to  further  increase  the 
facilities  at  present  aflibrded  to  the  long-distance  passenger 

Comparisons  with  Glasgow,  Sheffield,  and  London. 

The  extent  to  which  the  balancing  of  stages  and  the  financial 
stability  of  the  undertaking  would  be  affected  by  the  introduction  of 
halfpenny  stages  is  a  very  important  subject,  requiring  most  careful 
consideration.  Of  the  55  municipal  tramway  undertakings,  eight  have 
halfpenny  fares  in  operation  over  the  whole  system,  and  nine  others 
have  adopted  this  fare  on  certain  of  their  stages.  It  is  clear  that  in  a 
number  of  instances,  due  to  local  considerations,  it  may  be  desirable 
to  introduce  halfpenny  stages  over  certain  portions  of  the  system,  just 


as  was  done  in  the  case  of  Liverpool  before  the  Dingle  cars  were  taken 
to  the  Pier  Head.  The  avferage  length  of  the  penny  stage  on  the 
London  County  Council  Electric  Tramways  is  i  mile  1,537  yards,  or 
21  per  cent,  less  than  that  of  Liverpool,  while  the  average  length  of 
the  halfpenny  stage  is  1,155  yards,  being  the  longest  in  the  country. 
These  stages,  notwithstanding  the  density  of  the  London  traffic,  are 
not  yet  shown  to  be  financially  successful,  and,  therefore,  only  Glasgow 
and  Sheffield  remain  for  comparative  investigation.  In  both  these 
instances  the  average  length  of  the  penny  stage  approximates  to  that 
of  Liverpool,  being  about  2J  miles  in  length,  and  they  have  a  general 
system  of  half-mile  halfpenny  stages. 

There  appears  to  be  no  doubt  that  in  both  these  cities  the  halfpenny 
stage  has  increased  the  number  of  passengers  and  the  revenue,  but  the 
precise  extent  of  the  increase  is  somewhat  in  doubt.  The  passengers 
carried  per  car-mile  are  in  Glasgow  11-69,  Sheffield  1065,  Liverpool 
9  63.  It  would  not  be  at  all  fair  to  assume  that  the  difference  between 
Liverpool  and  the  other  two  cities  is  entirely  due  to  the  existence  of 
halfpenny  stages.  The  peculiar  conditions  existing  in  Liverpool  must 
be  borne  in  mind,  under  which  residents  on  the  Cheshire  side  largely 
walk  between  the  Pier  Head  and  the  business  centre  of  the  city  ;  these 
probably  forming  a  large  proportion  of  the  36  million  people  annually 
crossing  the  river,  are  lost  to  Liverpool  traffic.  In  Glasgow  and 
Sheffield  the  routes  radiate  in  every  direction  from  the  business  centre, 
offering  a  wider  field  for  short-distance  passengers.  Taking  the  differ- 
ence between  the  passengers  carried  per  car-mile  in  Liverpool  and  the 
average  of  Sheffield  and  Glasgow  at  15 J  per  cent.,  it  would  not  be  safe 
to  assume  that  more  than  8  per  cent,  of  the  excess  was  due  to  the 
halfpenny  stage,  which  would  represent  about  9J  million  passengers  on 
last  year's  Liverpool  traffic  returns.  If  the  halfpenny  stage  could  be 
limited  to  half  a  mile,  there  might  be  some  argument  in  favour  of  its 
introduction,  but  it  seems  clear,  as  a  result  of  carefully  observing  the 
operation  of  these  stages  in  both  cities  referred  to,  that  the  ever- 
growing demand  for  the  approximation  of  the  halfpenny  stage,  in 
point  of  length  to  that  of  the  penny  stage  as  in  London,  will  be 
irresistible.  It  has  been  made  clear  that  the  elongation  of  the  half- 
penny stage  in  Glasgow  would  very  seriously  affect  the  tramway 
revenue  in  that  city,  and  increase  the  difficulties  already  existing  of 
the  short-distance  crowding  out  the  long-distance  passenger.  There- 
fore, the  demands  of  the  halfpenny  passenger  have  not  so  far  been 
met,  but  the  claim  is  very  urgent,  and  in  Sheffield  the  same  conditions 
obtain. 

Probable  Effect  of  Halfpenny  Fares  at  Liverpool. 
It  is,  therefore,  desirable  that  the  Committee  should  consider  the 
eflect  of  halfpenny  one-mile  stages  in  Liverpool.  For  this  purpose  a 
census  has  been  taken  of  the  distance  travelled  by  each  passenger  on  a 
typical  route  over  a  fairly  representative  period.  It  was  found  that  of 
the  91  per  cent,  of  penny  passengers,  30  per  cent,  rode  less  than  one 
mile,  and  30  per  cent,  less  than  i^  miles.  Of  the  latter,  it  is  fair  to 
assume  that  with  one-mile  stages  at  least  half  the  passengers  in  that 
group  would  take  advantage  of  them  by  walking  to  the  mile  limit 
It  may,  therefore,  be  reasonably  calculated  that  under  such  stages 
45  per  cent,  of  the  present  penny  passengers  would  pay  halfpenny 
fares.  On  the  present  revenue  this  would  mean  a  reduction  of 
/95,ooo  per  annum.  To  provide  for  this  loss  of  revenue,  at  least  45 
millions  additional  halfpenny  passengers  would  be  necessary  against 
9j  millions  which  it  is  assumed  would  be  obtained.  There  would, 
therefore,  be  a  deficit  of  nearly  36  million  passengers,  representing  a 
loss  in  revenue  of  jf  75,000.  To  put  the  case  most  favourably  for  half- 
penny fares,  and  assuming  that  in  Liverpool  the  traffic  figures  would 
rise  to  those  of  Glasgow,  there  would  be  an  increase  of  23  million 
passengers,  which  would  leave  a  deficit  of  22  million  passengers, 
representing  a  loss  of  revenue  of  ;f45,8oo,  which  would  further  be 
increased  by  about  20  per  cent,  in  the  operating  charges  due  to  the 
increased  number  of  passengers,  amounting  to  /68,ooo  ;  and  seeing 
that  the  service  would  also  require  to  be  increased  by  20  per  cent., 
involving  the  addition  of  80  cars,  there  would  be  a  further  capital 
expenditure  of  ;f44,ooo,  which  would  increase  the  interest  and  sinking 
fund  charge  to  the  extent  of  ;f 2,640.  Whether  the  addition  of  20  per 
cent,  in  the  cars  running  over  the  already  congested  lines  in  the  centre 
of  the  city  could  be  safely  provided  for  is  an  open  question,  and  the 
Committee  might  at  once  be  involved  in  the  problem  of  providing 
additional  central  lines. 

The  General  Manager's  Warning. 
Having  regard  to  all  these  considerations,  the  general  manager  is 
strongly  of  opinion  that  the  introduction  of  such  halfpenny  stages 
would  seriously  jeopardise  the  commercial  stability  of  the  undertaking. 
The  only  change  that  could  be  usefully  and  safely  recommended,  in 
the  light  of  our  own  experience  and  that  of  other  towns,  would  be  the 
institution  of  a  threehalfpenny  stage,  which  would  accommodate  the 
outside  residents  requiring  to  travel  only  partly  into  the  centre  of  the 
city,  and  the  passenger  travelling  outwards  requiring  to  go  only  a 
short  distance  into  the  suburbs,  or  vice  versa.  It  is  probable  that  a 
large  number  of  these  passengers  at  present  walk  to  or  from  the  penny 
stage  ending,  and  possibly  a  mile  for  an  additional  halfpenny  added  to 
the  principal  existing  trunk  stages  would  accommodate  a  large  number 
of  citizens,  and  add  to  the  revenue. 
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LIGHT  RAILWAY   GOODS  CARS   FOR   THE 
ARGENTINE. 


The  growth  in  population  of  Buenos  Aires  and  its  environs  has  been 
enormous  during  the  last  few  years.  The  city  is  the  largest  in  South 
America,  and  is  among  the  first  shipping  ports  of  the  world.  Its  popula- 
tion numbers  close  to  a  million,  and  the  character  of  its  commercial  and 
social  conditions  is  distinctly  m(xiern  in  every  respect,  requiring  the 


MANCHESTER  PARCELS  CARS. 


The  Manchester  Corporation  tramways  have  recently  begun  a 
parcels  service.  Mr.  J.  M,  McElroy,  the  general  manager,  has  gone 
thoroughly  into  the  matter,  and  the  service  has  been  organised  in  such 
a  way  that  the  business  can  be  handled  with  convenience  and  despatch. 
In  most  cases  where  tramway  companies  have  undertaken  parcels 
service,  the  parcels  have  been  carried  upon  the  car  platforms,  but  in 
Manchester  special  vans  have  been  constructed  for  the  service.     One 


best  transport  facilities.  The  "Tramway  Rural  a  Vapor"  is  about  to 
change  its  motive  power  from  steam  to  electricity  to  enable  the  hand- 
ling of  a  large  number  of  cars  on  short  headway.  The  rolling  stock 
of  the  system  has  been  chiefly  furnished  by  the  Brill  Company,  of 
1  Philadelphia,  which  has  recently  completed  an  order  for  the  Tramway 
Rural  a  Vapor,  Argentine,  for  122  goods,  sheep  and  poultry  cars  of  the 
types  illustrated  below. 

The  railway  extends  from    Buenos    .\ires  in  a  westerly   direction 
through  a  level  country,  a  distance  of  twenty-two  miles.     The  country 


of  these  we  illustrate  below.  These  parcels  cars  are  12  ft.  long  and 
6  ft.  wide.  They  are  equipped  with  motors  and  controllers  in  the  same 
way  as  an  electric  car,  and  are  lighted  with  incandescent  lamps.  The 
interior  is  fitted  with  hooks  and  movable  shelves,  for  facilitating  the 
handling  and  distribution  of  parcels.  The  sliding  doors  are  of  the 
Venetian  pattern  for  the  purposes  of  ventilation.  It  is  not  intended  to 
run  these  cars  in  accordance  with  any  prescribed  schedule,  but  they 
will  be  sent  out  as  required  by  the  traffic  to  various  parts  of  the  system. 


traversed  is  thickly  populated,  and  has  a  number  of  large  towns,  and 
the  farms  of  this  section  supply  the  markets  of  the  city.  For  many 
years  a  considerable  business  has  been  done  by  the  lines  carrying 
goods,  cattle,  and  produce,  in  addition  to  the  regular  passenger  service. 
Of  the  122  goods  cars  recently  shipped  by  the  Brill  Company  fifty 
are  17  ft.  box  cars  :  fifty  are  14  ft.  in  length  and  similar  in  appearance 
to  the  17ft.  cars;  six  are  14ft  in  length  and  arranged  for  carrying 
poultry;  ten  are  30  ft.  in  length  and  are  for  carrying  sheep ;  and  six 
16  ft.  cars  are  for  luggage.     All  have  sliding  doors  at  the  sides,  and 


with  the  exception  of  the  double-truck  cars,  have  short  platforms  at 
either  end  on  which  spring  buffers  are  mounted.  The  poultry  and 
sheep  cars  are  arranged  with  two  decks.  The  longer  cars  are  carried 
on  diamond-frame  iron  goods  trucks,  and  the  shorter  on  gear  trucks, 
all  of  the  Brill  Company's  manufacture.  This  Company  has  built  a 
large  number  of  cars  of  these  and  similar  types  for  railways,  plantation 
lines,  and  other  industrial  purposes,  and  it  has  also  supplied  many 
electric  locomotives  used  in  such  services. 


LIGHT  RAILWAY  APPEAL. 

CAM^BKLTOWN   AND    MAOMfllMANI^H    U«MT    RAII.WAY  6«D«. 

\On  February  22  Sir  Herbert  Jekyll,  at  the  Board  of  Trade  Offices, 
heard, objections  tc  the  confirmation  of  this  Order,  which  was  before 
the  Light  Railway  Commissioners  in  May  last.  The  line  is  about  six 
miles  in  length,  and  the  route  is  partly  on  private  land  and  partly  on 
public  roads.     Its  gauge  is  2  ft.  3  in. 

Mr.  G.  G.  Hawkins  (Grahame,  Currey,  and  Spens)  appeared  for  the 
promoters,  with  Mr.  Galloway,  the  engineer  to  the  Company.  Mr. 
Kennedy  appeared  for  the  Corporation  of  Campbeltown,  and  Captain 
Duncan  Stewart,  the  owner  of  land  on  the  route,  opposed  on  clauses. 
There  was  no  objection  to  the  preamble. 

Mr.  Kennedy  said  the  Corporation  of  Campbeltown  supported  the 
scheme  most  cordially,  but  they  wanted  certain  amendments  by  way 
of  protection  to  the  public.  There  was  a  level  crossing  on  the  high  road 
near  the  burgh  ol  Campbeltown.  Here  there  was  a  good  deal  of  traffic, 
and  the  Corporation  desired  to  have  the  gates  closed  across  the  railway. 

Sir  H.  Jekyll  :  We  have  had  no  notice  of  this  objection. 

Mr.  Hawkins  :  And  it  would  be  contrary  to  the  agreement  with  the 
Corporation.  It  is  left  to  the  Board  of  Trade  to  direct  what  is  to  be 
done  or  to  approve  it. 

Sir  H.  Jekyll:  Where  the  public  safety  is  concerned  our  Inspecting 
Officer  will  see  to  that. 

Mr.  KENNEDY  :  Of  course,  I  have  confidence  in  your  inspecting 
officer,  but  I  am  instructed  by  a  Highland  Corporation,  you  know.  I 
won't  say  anything  more. 

Captain  Stewart  raised  objection  to  a  wall  being  removed  on  his 
estate  which  would  interfere  with  the  amenities  of  his  property,  and 
reduce  its  value  by  between  ;f  2,000  and  ;f  3,000. 

Mr.  Hawkins  :  We  scheduled  the  land  in  the  first  place  as  belonging 
to  the  Duke  of  Argyll,  but  we  now  give  Captain  Stewart  assurance 
that  we  will  not  take  his  land  without  his  consent. 

Captain  Stewart  ;  1  will  interdict  you  if  you  do. 

Sir  H.  Jekyll:  You  may  be  satisfied  that  your  land  cannot  be 
touched  without  your  consent. 

Captain  Stewart  :  I  thought  they  might  have  the  Order  altered  so 
as  to  take  it,  but  I  would  interdict  them  if  they  took  an  inch  of  it 
without  my  consent. 

Sir  H.  Jbkvll  :  We  will  communicate  further  with  the  parties.  At 
any  rate,  the  public  will  be  sufficiently  protected  as  regards  safety  by 
our  inspecting  officer. 
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WOLVERHAMPTON  ft  MOTOR  OMNIBUSES. 


Optimistic  Estimates. 


The  Wolverhampton  Tramways  Committee  have  for  some  time  had 
under  consideration  the  question  of  constructing  an  electric  tramway 
from  the  centre  of  the  town  to  the  Penn  district,  but  they  have  come 
to  the  conclusion  that,  owing  to  the  narrowness  of  the  roads  and  the 
heavy  expense,  it  would  be  better  to  place  a  service  of  motor  omni- 
buses on  the  roa^s,  and  at  a  meeting  of  the  Town  Council  on  Monday, 
February  13,  th^  Committee  recommended  that  tenders  be  obtained 
for  three  double-deck  petrol  omnibuses  at  a  cost  of  about  £950  per 
'bus;  the  vehicles  to  be  provided  with  30 h. p.  petrol  engines,  capable 
of  a  maximum  speed  of  14  miles  per  hour,  and  the  seating  capacity  to 
be  16  passengers  inside,  18  on  the  roof,  and  two  in  addition  to  the 
driver.  Alderman  Mander,  in  introducing  the  report,  said  the  figures 
(estimates  of  capital  and  working  costs)  contained  therein  had  been 
rather  exaggerated  than  otherwise.  Motor  'buses  were  largely  in  use 
in  Birmingham  and  elsewhere.  Alderman  Craddock  said  the  Com- 
mittee had  not  lost  faith  in  the  efficiency  of  the  Lorain  tramways,  but 
a  permanent  track  would  involve  considerable  danger  and  incon- 
venience. With  regard  to  the  cost,  if  the  report  were  adopted  he 
thought  tl>e  Committee  would  be  lucky  if  they  made  both  ends  meet. 
The  report,  however,  pledged  the  Council  only  to  an  expenditure  of 
;f 3.050,  as  against  /i 7.455  for  a  tramway.  After  further  discussion,  it 
was  agreed  that  the  further  consideration  of  the  subject  should  be 
adjourned  for  a  month.  The  report  of  the  Committee  contains  figures 
of  considerable  interest,  and  we  give  it  in  full  below.  Alderman 
Mander's  remark  that  the  figures  have  been  exaggerated  may  be  taken 
to  mean  that  the  Committee  have  increased  the  figures  given  to  them 
by  the  makers  of  motor  omnibuses,  but  judging  by  the  actual  perform- 
ance of  these  machines  up  to  the  present  time,  we  think  the  Committee 
will  be  exceedingly  fortunate  if  they  obtain  motor  omnibuses  that 
will  work  at  anything  less  than  21  per  cent,  increase  on  their  esti- 
mates. 

The  following  is  the  report  of  the  Tramways  Committee  which  was 
presented  to  the  Council : 

Your  committee  have  for  some  months  past  had  under  consideration 
the  provision  of  improved  means  of  transit  for  the  residents  in  Lea 
Road  and  Penn  Fields  district.  There  are  two  methods  by  which  the 
needs  of  this  particular  district  may  be  served,  i.e. : 

(i)  By  the  construction  of  an  additional  tramway  down  Victoria 
Street,  Worcester  Street,  and  Lea  Road,  to  the  borough 
boundary. 

(2)  By  the  provision  of  a  service  of  motor  omnibuses. 

The  first  of  these  proposals  is  beset  by  many  difficulties,  as  owing  to 
th/B  non-removal  of  property  in  Queen  Square,  and  to  the  extreme 
narrowness  of  the  roadway  in  Worcester  Street,  the  construction  of  a 
tramway  would  involve  considerable  danger  and  inconvenience  to 
vehicular  traffic  along  those  streets,  and  to  the  tradesmen  who  have 
premises  therein.  Also,  it  is  more  than  doubtful  whether  there  is  a 
sufficient  traffic  to  be  obtained  on  the  Lea  Road  to  justify  the  heavy 
capital  expemditure  which  the  construction  of  a  tramway  would 
necessarily  involve. 

Motor  Omnibuses. 

Rapid  strides  have  been  made  during  the  past  two  or  three  years 
towards  the  perfecting  of  the  motor  omnibus  as  a  vehicle  for  public 
service,  and  the  experience  of  private  companies  in  many  towns  shows 
that  a  standard  design  of  motor  omnibus  may  be  relied  upon  to  give 
an  efficient  and  rapid  service  at  a  reasonable  cost. 

The  principal  advantages  of  this  type  of  vehicle  are  : 

(i)  The  capital  expenditure  is  very  much  smaller  than  must  be 
incurred  with  any  system  of  tramways. 

(2)  There  is  no  initial  disturbance  of  the  streets  and  footways. 

(3)  A  better  average  pace  is  maintained,  owing  to  the  fact  that  the 

vehicles  are  not  delayed  by  other  traffic  on  the  road. 
On  the  other  hfind,  the  seating  accommodation  provided  is  not  so 
large  as  that  of  ^  double-deck  tramcar,  and  consequently  its  ability 
for  dealing  with  /-ush  traffic  is  somewhat  limited. 

CoMP^ATiVE  Capital  Cost  of  the  Two  Methods. 
The  total  Inclusive  capital  cost  of  the  construction  of  a  tramway 
from  Qugpn  Square,  along  Worcester  Street    and   I^ea  Road  to  the 
borough  boundary,  would  be  approximately  as  follows  : 

Permanent  way    . .         . .         •  •         •  ■         •  •         •  •    ;f  10,400 

Electrical  equipment 3.320 

Main  feeder  cables  ••  ••         1.935 

Rolling  stock,  3  double-deck  cars       . .  . .  . .         i  .800 

^^17.455 
The  total  capital  expenditure  involved  in  initiating  a  motor  omnibus 
service  to  give  the  same  car-mileage  would  be  appoximately  as  follows  : 
Three  double-deck  motor  omnibuses  to  carry  36  pas- 
sengers at  ;f95o  ;f 2,850 

Allow  for  petrol  storage  tanks,  etc.,  at  car  depot      . .  200 

£3.050 


Cost  ok  Operation  A^^D  Maintenance  of  Tramway  Service. 

Assuming  a  15  minutes  service  from  7  a.m.  to  11  p.m.,  augmented 
to  10  minutes  for  two  hours  at  noon  and  three  hours  in  the  evening, 
the  total  annual  car-mileage  would  be  74,000,  and  the  cost  of  operation 
of  a  tramway  system  would  be  approximately  as  follows : 

Operating  Costs—  a.       c^-^e. 

Electricity 2*24 

Wages :  Motor  men,  conductors,  etc i'qi 

„        Oilers  and  cleaners        168 

Oil,  grease,  and  sundry  stores -06 

Track  watering  and  cleaning 05 

Sand  and  salt         '015 

Tickets,  coal,  light,  and  miscellaneous  items 

common  to  electric  car  and  'bus     . .         . .        276 

472 

Maintenance  and  Renewals — 

Permanent  way • .       *  i 

Feeders  and  conduits        05 

Rolling  stock  . .  4 

55 

Maintenance  of  Lorain  equipment        . .         . .  . .  25 

General  Charges- 
Rent,  rates,  insurance,  and  miscellaneous       . .  . .         '3 

Total  working  costs       . .         . .  . .       5*82 

Capital  Charges  (Capital  expenditure,  spread  over  40  years) — 
5%  Interest  and  sinking  fund  on  capital  ex- 
pended, / 17, 455  -  ;f872  15s 283 

Depreciation  and  renewals        ..         ..         ..        1*7 

453 

Total  cost  . .        10-35 

Cost  ok  Operation  and  Maintenance  of  Motor  'Bus  Service. 
Assuming  the  same  car-mileage,  74,000,  it  is  estimated  that  the  cost 
of  operation  of  a  motor  omnibus  service  would  be  approximately  as 
follows : 
Operating  Charges—  a.       BStiSfi. 

Petrol  1-5 

Wages  of  drivers,  conductors,  etc 2-5 

„      oilers  and  cleaners '2 

Tickets,  coal,  light,  miscellaneous  (items  com- 
mon to  electric  car  and  "bus)  . .         . .        276 

4676 

Maintenance  and  Renewals — 

Tyre  renewals        . .         . .         2*0 

Rolling  Slock   (io%  on  capital  cost)   10%  on 

;f  2,850  =  ;f  285         025 

2925 

General  Costs — 

Rents,  rates,  insurance,  and  miscellaneous  • .  •  <         '3 

7-901 
Capital  Charges*  (Capital  expenditure  spread  over  5  years) — 
Interest  and  depreciation,  25%  on  ;f  2,850  =  ;f7i2  los.       2-3 

Total  cost  . .         . .         * .         . .      io'20i 

*  It  will  be  observed  that  in  the  case  of  tramways  the  repayment  of  the  coital  ex- 
penditure is  spread  over  a  period  of  40  years,  whilst  the  capital  expenditure  for  motor 
omnibuses  is  spread  over  nve  years. 

Type  of  'Bus. 
Your  Committee  have  instructed  the  engineer  to  prepare  specifica- 
tions and  obtain  tenders  for  three  double-deck  petrol  omnibuses.  Each 
'bus  will  be  provided  with  a  30  b.h. p.  petrol  engine,  and  will  be  capable 
of  a  maximum  speed  of  14  miles  per  hour.  The  approximate  dimen- 
sions are  as  follows :  ft.  in. 

Length  of  body 12    5 

length  of  rear  platform ..  2  10 

Width  over  roof..  63 

Width  over  side  pillars 59 

Height  inside  (floor  to  roof) 61 

Wheel  base  no 

Wheel  gauge        ..         ..         ..         ..         ..         ..  60 

Seating  Capacity. 
16    passengers  inside. 
18  „  on  roof. 

2  „  beside  driver. 

Total       ..     36    passengers* 

Your  Committee  have  very  carefully  considered  this  matter,  and  are 
of  opinion,  having  regard  to  all  the  circumstances,  that  the  provision 
of  a  motor  omnibus  service  will  meet  the  requirements  of  the  I^a 
Road  and  Penn  Fields  district. 

As  the  matter  is  somewhat  urgent,  and  as  from  three  to  four  months 
will  be  required  before  delivery  of  the  vehicles  can  be  made,  your 
Committee  are  desirous  to  have  authority  to  accept  such  tender,  not 
exceeding  the  amount  hereafter  mentioned,  as  they  deem  desirable. 

Your  Committee  therefore  recommend  that  the  Committee  be 
authorised  to  invite  tenders  for  three  motor  omnibuses. 
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LONDON  COUNTY  COUNCIL  TRAMWAY 
MATTERS. 


The  London  County  Council  held  its  usual  weekly  meeting  on 
Tuesday,  February  7,  when  the  recommendation  of  the  Works  Com- 
mittee that  a  contract  be  made  with  Dorman,  Long  and  Company, 
Limited,  for  the  supply  and  fixing  of  iron  and  steel  work  in  connection 
with  the  erection  of  the  Streatham  car  sheds,  was  adopted. 

On  the  reception  of  the  report  of  the  Highways  Committee  the 
chairman,  Mr.  J.  Allen  Baker,  replying  to  various  questions  said  that 
it  was  the  duty  of  the  Housing  Committee  to  take  action  with  regard 
to  the  discontinuance  of  working  men's  trains.  At  present  the  Council 
would  not  increase  its  tramway  service.  If  any  purchase  proposal 
came  from  the  London  Southern  Tramways  Company  it  would  be 
considered.  The  suggestion  that  independent  motor-driven  tramway 
cars  should  be  used  on  the  present  horse  lines  had  been  considered, 
but  the  Committee  were  assured  that  it  was  impossible  to  put  a  heavy 
tramcar  run  by  motors  on  the  present  rails.  The  Committee  were 
considering  the  question  of  very  early  morning  cars.  The  Battersea 
lines  would  be  among  the  first  to  be  electrified,  and  it  was  hoped  to 
have  the  whole  completed  by  the  time  the  Greenwich  generating 
station  was  finished. 


Conditions  of  Labour  of  Employees. 
At  the  meeting  of  the  Council  on  Febuary  14,  the  Highways 
Committee  presented  a  long  report  on  the  subject  of  the  conditions  of 
labour  of  the  tramways  staff.  They  stated  that  they  had  recently  had 
before  them  certain  further  matters  bearing  on  the  subject.  The  most 
important  point  was  that  relating  to  the  duration  of  the  working  shifts, 
and  on  this  matter  they  had  considered  a  petition  by  the  Amalgamated 
Society  of  Tramway  and  Vehicle  Workers,  and  they  had  received  a 
deputation  representing  the  men  and  the  society.  The  requests  made 
by  the  men,  as  compared  with  the  existmg  conditions,  were  as  follows  : 

(1)  The  rale  of  pay  for  drivers  and  conductors  to  be  5s.  per  day  for  the  first  six 
months,  5s.  6d.  for  the  second,  and  6s.  3d.  after  twelve  months'  service.  This 
compared  with  4s.  gd.,  5s.  3d.,  and  5s.  gd.  at  present. 

(2)  All  service  to  be  taken  by  seniority.  This  was  the  present  regulation,  with 
the  addition  of  the  words  "  as  far  as  ftossible.*' 

(3)  Spare  men  to  be  paid  2s.  per  day  in  the  event  of  their  showing  up  for  and  not 
obtaining  work. 

(4)  Hours  ot  labour  to  be  nine  per  day,  or  54  per  week,  each  day's  work  to  be 
completed  within  twelve  consecutive  hours.  At  present  the  average  was 
Og  hours  per  day,  or  56J  per  week,. with  relief  varying  from  40  minutes  ti 
7  hours  50  minutes. 

(5)  Drivers  and  conductors,  after  two  years'  service,  to  receive  one  weck'n 
holiday  per  year  with  pay.  The  present  arrangement  was  one  day  in  every 
seven. 

(6)  All  drivers  and  conductors  called  upon  10  work  on  their  stand-ofi  day  to  be 
paid  at  the  rate  of  time  and  a  half.  Ai  present  they  were  paid  at  the  ordinary 
rate. 

(7)  The  formation  of  a  board  of  conciliation,  consisting  of  representatives  of  the 
men  and  of  the  Highways  Committee. 

The  Committee  presented  a  table  (which  is  reproduced  on  the 
following  page)  giving  a  comparison  between  the  duties  in  January, 
1900,  and  those  in  November,  1904.  From  this  it  appeared  that  the 
spread-over  in  January,  1900,  averaged  14  hours  i  minute,  consisting  of 
3  hours  5  minutes  of  relief,  and  10  hours  56  minutes  of  actual  work.  In 
November,  1904,  the  average  spread-over  was  12  hours  28  minutes, 
consisting  of  3  hours  9  minutes  of  relief,  and  9  hours  19  minutes  of 
actual  work.  Regarding  spare  men,  an  effort  had  been  made  to  reduce 
the  uncertainty  of  this  class  of  labour,  with  the  result  that  those  men 
now  received  more  work  than  had  ever  been  the  case  before.  With 
reference  to  the  men  working  under  circumstances  of  special  emergency 
during  their  own  time,  the  Committee  thought  it  would  be  reasonable 
to  pay  for  all  time  so  worked  at  the  rate  of  time  and  a  quarter.  The 
cost  of  the  reduction  that  had  been  made  in  the  length  of  spread-over 
time  had  been  at  the  rate  of  /i,5oo  per  annum.  The  estimated  cost 
of  giving  increased  remuneration  to  spare  men,  and  at  the  rate  of  time 
and  a  quarter  men  working  during  their  stand-off  time  was  ;f  1,390  and 
£iiQ  respectively.  The  total  annual  cost  thus  involved  under  all  these 
heads  was  ;f  3,000. 

Other  tables  show  the  number  of  drivers  and  conductors,  their  rates 
of  pay,  and  the  increase  in  the  number  of  the  Council's  operating  staff, 
as  compared  with  that  employed  by  the  I-ondon  Tramways  Company 
before  its  undertaking  was  purchased  by  the  Council.  Out  of  a  total 
of  1,620  drivers  and  conductors  now  employed,  1,125  got  6s.  3d.  per 
day,  92  got  5s.  9d.,  272  got  5s.  3d.,  and  131  got  4s.  9d. 

The  Committee  contended  that  the  imminence  of  electrification  in 
other  parts  of  London  made  it  essential  that  the  utmost  care  should 
be  taken  in  making  any  alterations  in  the  present  standard,  seeing  that 
the  staff  conditions  on  some  lines  to  be  electrified  were  inferior  to  those 
set  up  by  the  Council.  Another  important  factor  was  the  very  heavy 
capital  charges  now  accruing.  The  conditions  at  present  obtaining 
on  the  Council's  tramways  were  certainly  on  a  level  with  the  best  in 
force  on  any  other  tramway  in  the  country.  The  Committee  did  not 
feel  justified  in  recommending  any  alteration  which  would  circumscribe 
the  Council's  freedom  in  the  future  in  improving  the  tramway  service 
consistently  with  placing  that  service  on  a  sound  financial  basis.   They 


accordingly  recommended  that  the  following  alterations  be  made,  as 
from  April  i  next,  in  the  conditions  of  labour  : 

(i)  That  employees  on  the  spare  list,  when  summoned  to  attend  at  any  of  the 
tramway  depots  in  case  their  services  should  be  required,  should  be  paid  at  the 
rate  of  6d.  an  hour  for  actual  work  performed,  with  a  minimum  of  is.  whether 
they  obtained  it  or  not. 

(2)  When  tramway  employees  are  required  to  work  during  their  stand-off  time 
they  shall  be  paid  at  the  rate  of  time  and  a  quarter. 

They  also  proposed  that  the  employees  in  the  Amalgamated  Society 
be  informed  that  the  Council  was  unable  to  accede  to  their  requests 
except  so  far  as  they  were  covered  by  the  above  alterations. 

HoLBORN  TO  Strand  Improvement, 

A  joint  report  by  the  Highways  and  Improvements  Committees 
recommended  that  the  drawings,  specifications,  and  estimate  (;f 44,000), 
for  the  paving  and  other  works,  including  the  construction  of  the 
portion  of  the  tramway  subway  for  the  section  of  Kingsway  between 
Great  Queen  Street  and  the  premises  of  the  Metropolitan  Electric 
Supply  Company  in  Sardinia  Street,  be  approved  and  referred  to  the 
Works  Committee,  with  a  view  to  the  work  being  undertaken  by  them. 

On  the  reception  of  the  Highways  Committee's  report,  Mr.  Allen 
Baker  said  that  the  cost  of  granting  the  men's  demands  would  involve 
;f3i,ooo  a  year,  and  could  not  therefore  be  entertained.  He  admitted 
that  the  one  day's  rest  in  seven  was  given  without  pay  ;  but  thought 
that  the  employees  had  been  treated  with  great  generosity. 

The  recommendations  were  unanimously  adopted. 

At  the  Council  meeting  on  February  21,  the  Highways  Committee 
submitted  a  report  on  the  revision  of  salaries  of  the  tramway  permanent 
staff.  As  the  result  of  consideration  of  reports  by  the  chief  officer  of 
tramways  and  the  clerk  of  the  Council,  the  Committee  presented 
recommendations  for  the  increase  of  salaries  of  20  officials,  involving 
additional  expenditure  in  the  first  year  of  £116  los.,  and  thereafter 
of  ;f  341  los.  a  year.  In  the  majority  of  cases  the  increase  was  recom- 
mended on  the  general  ground  of  added  duties  and  responsibility  due 
to  the  very  heavy  additional  work  resulting  from  the  use  of  electric 
traction,  the  effects  of  which  could  not  be  adequately  judged  when  the 
Committee  last  reported  on  the  matter.  The  proposed  alterations 
would  take  effect  as  from  April  i  next.  The  Committee  recommended 
that  the  undermentioned  increases  be  made  : 

Mr.  J.  Welling,  permanent  way  engineer,  from  £450  to  £475  on  April  i,  1905,  and 

to  jfsoo  a  >ear  on  April  1,  1906. 
Mr.  H.  Vorley,  accountant,  from  £350  to  £400  a  year. 
Mr.  H.  Holland,  paymaster,  from  £250  to  £280. 
Mr.  C.  R.  Johnson,  assistant  traffic  manager,  from  £235  to  £250. 
Mr.  J.  Glover,  superintendent  of  claims,  from  £225  to  £250. 
Miss  E.  Hodge,  superintendent  of  women  checlcers,  from  £200  to  £215. 
Mr.  G.  Dickens,  superintendent  of  stores,  from  £200  to  £220. 
Mr.  H.  Sellar,  general  clerical  assistant,  from  £185  to  £200. 
Mr.  J.  Terry,  traffic  superintendent,  from  £170  :o  £185. 
Mr.  J.  Brown,  traffic  clerk,  from  £135  to  £143. 
Mr.  R.  J.  Bean,  assistant  paymaster,  from  £130  to  £140. 
Mr.  G.  Bartle,  collector  and  inquiry  officer,  from  £130  to  £140. 
Mr.  E.  Lowe,  collector  and  inquiry  officer,  from  £117  to  £w5. 
Mr.  R.  E.  Meatyard,  principal  bookkeeper,  from  £110  to  £120. 
Messrs.  T.  H.  Bell,  W.  Woolridge,  H.  Hider.  and  M.  A.  George,  clerks  in  the 

general  office  with  special  duties,  each  from  £80  to  £90. 
Messrs.  C.  H.  Woodman  and  T.  R.  Ireland,  general  clerks,  from  £71  10s.  and  £65 

to  £80  and  £75  respectively. 

Acquisition  of  Property,  etc. 

In  reference  to  the  additional  property  required  for  the  extension  of 
the  generating  station  site  at  Greenwich  and  for  providing  egress  and 
ineress  at  Clapham  car  shed,  the  Committee  reported  that  the  cost  at 
Greenwich  would  be  about  £2$,$^y,  and  that  at  Clapham  about /i, 337, 
making  a  total  of  ;f  26,894.  This  showed  a  saving  of  about  ;f4,io6  on 
the  estimate  approved  by  the  Council  on  July  29,  1902. 

The  Committee  recommended  that  incandescent  electric  lamps 
instead  of  arc  lamps  should  be  used  in  the  car  sheds  at  New  Cross  and 
Camberwell.  This  would  enable  lights  to  be  placed  in  the  car  pits, 
where  no  lights  had  been  yet  provided  for.  The  work  would  be  carried 
out  by  Messrs.  Marsh^iU  and  Company,  as  a  variation  of  their  existing 
contract  for  the  wiring  and  fitting  for  electric  lighting.  There  would 
be  an  additional  expenditure  of_;f55o  over  the  existing  contract  price 

of  /2,203. 

On  the  introduction  of  electric  traction  it  had  been  found,  the  Com- 
mittee remarked,  that  the  tramway  depot  at  Queen's  Road,  Peckham. 
would  no  longer  be  required.  The  depot  consisted  of  30  railway  arches, 
and  provided  stabling  for  64  horses.  It  was  held  on  lease  from  the 
Brighton  and  South  Coast  Railway  Company  at  a  rent  of  ^1,250  per 
annum,  with  a  covenant  to  keep  the  premises  in  repair.  The  tenancy 
was  determined  on  September  29,  1904,  but  the  railway  company  subse- 
quently claimed  ;f3.042  in  respect  of  dilapidations.  After  negotiations, 
the  company  agreed  to  accept  /i, 000  in  settlement,  and  the  Committee 
had  arranged  for  the  settlement  of  the  claim  accordingly. 

.•Ml  the  recommendations  were  adopted. 

Motor  Omnibuses  and  Tramways. 
Mr.  J.  Allen  Baker  (the  Chairman  of  the  Highways  Committee)  in 
replying  to  questions  in  regard  to  motor  omnibuses,  said  that  according 
to  a  published  statement  the  working  cost  of  a  motor  'bus  including 
repairs  was  from  iijd.  to  is.  per  car-mile,  and  its  carrying  capacity 
34 ;  the  working  cost  of  an  electric  tramcar  was  from  5d.  to  6d.  per 
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car-mile,  and  carrying  capacity  from  50  to  70,  there  being  a  much 
greater  margin  between  the  working  expenses  and  earning  power, 
which  was  far  more  than  sufficient  to  cover  the  disbursements  upon 
tramways  for  capital  charges,  paving,  maintenance,  etc.  The  correctness 
of  this  statement  was  borne  out  by  the  fact  that  many  electric  tramways 
live  and  pay  dividends  on  a  lower  earning  per  car-mile  than  the  sheer 
working  expenses  of  the  motor  'bus,  and  that  while  a  large  part  of  the 
motor  traffic  expense  was  defrayed  by  the  ratepayers  in  the  shape  of 
road  construction  and  repairs,  the  tramway  paid  for  maintenance  of 
its  own  track,  paving  the  surface  between  the  rails  and  18  in.  outside 
of  them,  and  also  paid  rates  upon  its  track.  The  tramway  was  thus  a 
ratepayer,  even  when  it  belonged  to  the  local  authority ;  and  so  the 
'bus  service  was  rate  supported  and  not  the  tramway.  They  therefore 
need  not  fear  any  serious  opposition  to  the  tramways  from  motor 
omnibuses.  With  regard  to  the  suggestion  that  independent  motor 
tramcars  should  be  run  in  place  of  horse-cars,  the  Committee  knew 
positively  that  the  present  horse  lines  were  so  light  that  it  would  be 
imp)ossible  to  run  motor  tramcars  on  them  without  entire  reconstruction. 
The  vice-chairman,  the  chief  officer,  and  himself  had  been  to  the  recent 
motor  exhibition,  but  could  not  find  any  motor  applicable  toatramcar. 
They  were  keeping  an  open  mind.  In  reply  to  Mr.  Collins,  Mr  Baker 
said  it  was  impossible  to  give  details  of  the  weekly  expenditure  on  the 
tramways,  or,  in  other  words  issue  a  weekly  balance-sheet.  The  annual 
report  would  shortly  be  published. 

Temporary  Tramway  Traffic. 

At  the  meeting  of  the  London  County  Council  on  February  28,  the 
Highways  Committee  referred  to  the  general  practice  of  the  Council 
when  reconstructing  the  tramways  for  electrical  traction,  to  maintain 
the  service  of  horse  cars  on  the  routes  during  the  continuance  of  the 
work  in  order  that  the  traffic  might  be  disturbed  as  little  as  possible. 
The  following  is,  shortly,  the  method  which  has  been  adopted  :  In  the 
reconstruction  of  a  double  line  of  tramways  the  operations  are  carried 
on  in  sections  on  only  one  track  at  a  time,  the  side  of  the  road  affected 
being  closed  for  traffic.  The  cars  are  then  run  in  one  direction  on  the 
remaining  track,  and  in  the  other  direction  on  a  temporar}'  track  laid 
on  the  surface  of  the  road,  between  the  permanent  track  and  the  foot- 
way. When  the  track  under  reconstruction  can  be  reopened  for  traffic, 
the  second  track  is  closed,  and  the  operation  is  reversed.  The  results 
of  using  this  method  of  continuing  the  tramway  services  are  regarded 
as  satisfactory  as  far  as  regards  public  convenience,  and  a  similar 
arrangement  has  been  generally  used  elsewhere  when  tramways  have 
been  under  reconstruction. 

The  Committee's  attention  had  been  drawn  to  a  case  in  the  High 
Court  in  which  the  Council's  authority  to  place  raised  temporary  tram- 
way tracks  on  the  surface  of  the  road  had  been  questioned.  This  was 
an  action  brought  by  Thomas  Tilling,  Limited,  omnibus  proprietors, 
against  Dick  Kerr  and  Company,  Limited,  the  Council's  contractors 
for  the  reconstruction  of  a  portion  of  the  Greenwich  section  of  the 
Council's  tramways,  in  respect  of  damage  alleged  to  have  been  caused 
to  the  plaintiffs'  omnibuses  in  a  number  of  accidents,  due  to  the 
vehicles  having  to  pass  over  the  temporary  tracks  laid  by  the 
contractors  on  the  route  of  the  tramways  in  pursuance  of  the  terms  of 
their  contract  with  the  Council.  In  this  case,  Mr.  Justice  Warrington, 
in  the  King's  Bench  Division,  gave  judgment  on  the  i8th  ult ,  in  favour 
of  the  plaintiffs,  on  the  ground  that  the  clause  in  the  London  County 
Tramways  (Electrical  Power)  Act,  igoo,  which  states  they  may 
••  reconstruct  or  make  such  alterations  to  the  tramways  "  did  not  point 
to  any  temporary  expedient  for  carrying  on  the  traffic,  but  to  the 
permanent  alterations  that  were  to  be  made.  In  the  opinion  of  the 
judge,  the  works  constructed  by  the  Council  were  not  necessary  for 
adapting  tramways  to  be  worked  by  electricity,  but  were  necessary,  if 
at  all,  for  maintaining  the  tramcar  service  uninterrupted.  Works  for 
this  purpose  were  not  covered  by  the  Act  and  the  defendants 
accordingly  were  not  protected  by  it.  A  stay  of  execution  was  granted 
by  the  judge  in  order  that  the  defendants  might  appeal,  if  they  desired, 
against  the  decision.  The  Committee,  however,  were  unable  to  say 
whether  the  appeal  would  be  proceeded  with.  They  considered  the 
matter  of  such  importance  that  they  thought  the  Council  would  he 
wise  to  seek  the  necessary  powers  in  the  Council's  Tramways  Bill  now 
before  Parliament.  They  recommended  therefore  that  the  Parlia- 
mentary Committee  be  instructed  to  take  steps  in  the  present  session  of 
ParHament  to  seek  statutory  authority  for  the  Council,  in  connection 
with  the  reconstruction  of  its  tramways,  to  lay  down  raised  temporary 
tramway  tracks,  and  to  maintain  car  services  thereon  during 
reconstrviction. 

Purchase  of  Motor  Vehicles. 

The  Committee  reminded  the  Council  that  in  November  last  they 
approved  an  estimate  of  £1,000  for  the  purchase  of  a  motor  breakdown 
van  and  a  motor  car  for  the  use  of  the  Tramway  Department.  They 
reported  that  as  the  result  of  very  careful  consideration  they  ordered 
an  *' Arrol- Johnston"  breakdown  lorry  and  a  12  h.p.  "  Wolseley  " 
landaulette.  The  cost  of  the  two  vehicles  would  be  about  ;f  888,  and 
having  regard  to  the  enquiries  that  they  had  made  as  to  the  efficiency 
of  those  vehicles  for  the  purposes  for  which  they  were  required,  they 
thought  that  the  arrangements  made  might  be  regarded  as  very 
satisfactory. 

The  report  was  adopted. 


WATERLOO   AND   CITY   RAILWAY 

(WORKING   RESULTS).'' 


By     Herbert    Jones. 

I. — Introductory  Remarks. 

Shortly  after  the  opening  of  the  Waterloo  and  City  Railway,  in 
August.  1898.  papers  were  read  before  the  Institution  of  Civil  Engineers 
dealing  with  the  construction,  equipment,  and  signalling  of  the  hne. 
Nevertheless,  a  short  description  of  the  plant  is  necessar\-  in  order  that 
the  conditions  under  which  the  working  results  are  obtained  may  be 
fully  understood.  The  Waterloo  and  City  Railway  Company  was 
incorporated  by  Act  of  Parliament  in  1893.  The  construction  of  the 
line  was  commenced  in  June,  1894,  and  the  railway  was  opened  for 
traffic  on  August  8, 1898.  The  line  is  worked  by  the  London  and  South 
Western  Railway  Company  under  an  agreement  dated  March.  1894. 

2.— Description  of  Line. 

(rt)  Stations. — There  are  only  two  statious.  at  Waterloo  and  the  City. 
The  former  is  placed  within  four  of  the  arches  of  the  viaduct  upon 
which  the  London  and  South  Western  Company's  terminus  is  built, 
and  is  approached  by  inclines  and  stairways.  The  latter  is  connected 
by  an  incline  to  the  street  subways  at  the  Bank  of  England,  and  to  the 
station  of  the  Central  I^ondon  Railway.  At  Waterloo  the  rails  are 
41  ft.  below  those  of  the  South  Western  Railway,  and  at  the  City  59  ft. 
below  the  surface  of  Queen  Victoria  Street.  The  total  length  of  the 
line  is  i  mile  46  chains. 

(6)  Tunnels. — The  line  is  double  throughout,  in  separate  tunnels. 
The  cast  iron  lining  of  the  tunnels  consists  of  a  series  of  rings  each 
20 in.  long.  A  ring  is  made  up  of  seven  segments  and  a  key  piece  at 
the  top.  The  minimum  internal  diameter  of  the  tunnels  is  approxi- 
mately 12  ft.  From  Figs.  4  and  5  it  will  be  seen  that  the  gradients  and 
curves  on  the  line  are  exceptionally  severe,  there  being  four  curves  of 
five  chain  radius  on  each  of  the  running  roads,  and  an  incline  of  i  in  60 
over  half  a  mile  in  length. 

(c)  Sidings.— Open  air  sidings,  pits,  and  a  carriage  shed,  are  provided 
at  Waterloo,  where  the  rail  level  is  only  16  ft.  below  the  street  level. 
Rolling  stock  and  heavy  materials  are  brought  on  to  the  line  by  means 
of  a  30-ton  hydraulic  lift,  which  communicates  between  one  of  the 
South  Western  railway  sidings  and  a  siding  oif  the  Waterloo  and  City 
up  line.  Siding  accommodation  for  two  trains  is  also  provided  at  the 
City  station 

3.-  -Description  of  Generating  Station. 
The  generating  station,  repair  shops,  and  offices  are  at  the  W^aterloo 
end  of  the  line,  and  are  now  undergoing  considerable  alteration  owing 
to  a  portion  of  the  space  occupied  being  required  for  the  enlargement 
of  the  London  and  South  Western  terminus. 

(d)  Boiler  House.— The  coal  is  brought  to  Waterloo  by  the  London 
and  South  Western  Railway,  and  lowered  two  trucks  at  a  time  to  a 
siding  oif  the  Waterloo  and  City  up  tunnel  by  the  30-ton  lift  already 
referred  to.  Thence  the  trucks  are  shunted  through  the  up  platform 
into  the  general  sidings.  From  the  siding  nearest  the  generating  station 
the  trucks  are  lifted  by  means  of  a  20-ton  hydraulic  lift  to  a  coal  siding 
at  the  ground  level,  running  parallel  to  the  boiler  house.  Below  this 
siding  is  a  bunker  of  200  tons  capacity.  Opposite  each  boiler  a  small 
dcor  is  provided  in  the  bunker  front,  through  which  the  coal  gravitates 
on  to  the  boiler  house  floor.  The  boilers,  which  was  originally  fitted 
with  mechanical  stoking  gear,  are  now  hand  fired  with  the  best  Welsh 
steam  coal.  The  ashes  are  raised  from  the  boiler  house  floor  and 
delivered  direct  into  trucks  by  a  continuous-bucket  elevator.  A  feed- 
water  tank  of  19,000  gallons  capacity  is  situated  over  the  coal  bunker ; 
this  tank  is  supplied  from  the  condensed  water  filters',  and  with  make- 
up water  from  the  street  mains.  A  Babcock  and  Wilcox  heater,  situated 
between  the  tank  and  the  pumps,  utilises  the  exhaust  of  the  few 
auxilary  steam  engines  to  raise  the  temperature  of  the  feed-water  to 
about  100  deg.  F.  before  it  enters  the  economisers.  The  total  water 
pumped  into  the  boilers  is  measured  by  a  Kennedy  water-meter  in  the 
main  between  the  tank  and  the  feed-pumps.  Two  three-throw  pumps, 
motor-driven  through  worm -gearing,  and  one  Worthington  steam 
pump,  are  provided  for  boiler-feed  purposes.  The  feed-pipes  are  in 
duplicate  throughout.  The  boiler  house  contains  five  Economic 
boilers  14  ft.  long  and  8  ft.  diameter,  with  two  flues  each  2  ft.  8  in. 
diameter,  and  ninety-two  tubes  of  3  in.  internal  diameter.  Each  boiler 
has  a  grate  area  of  30  5  sq.  ft.,  and  a  heating  surface  of  1,112  sq.  ft. 
The  working  steam -pressure  is  160  lb.  per  sq.  in.  The  rated  evaporation 
of  each  boiler  is  7,000  lb.  per  hour.  The  boilers  are  fitted  with 
Hotchkiss  cleaners,  which  have  improved  the  circulation  and  reduced 
the  cost  of  cleaning.  The  chimney  has  an  area  of  43  sq.  ft.,  and  is 
140  ft.  high.  It  is  in  the  middle  of  the  boiler  house,  with  three  boilers 
and  a  (ireen's  ecomomiser  with  256  tubes  on  one  side,  and  two 
boilers  and  an  economiser  with  224  tubes  on  the  other.  Duplicate 
steam-mains  are  provided  and  each  boiler  and  engine  can  be  opened 


♦  Paper  read  before  the  Tramways  and  Light  Railways  Association  at  the  Society 
of  .^rts  Hall,  Adelphi,  London,  on  February  23,  1905. 
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out  to  either  main.    Only  one  main  is  kept  heated  up.  except  when 
mains  are  changed  over. 

{e)  Engine  Room. — In  the  engine  room  are  six  high-speed  self-lubricat- 
ing Belliss  engines,  direct-coupled  to  Siemens  bipolar  dynamos.  The 
engines  are  vertical,  three-crank,  tandem-compound,  and  can  derelop 
360 1. H. p.  when  running  at  380  revolutions  per  minute,  with  a  steam 
pressure  of  160  lb.  per  sq.  in.  and  a  vacuum  of  25  in.  The  diameter  of 
each  of  the  three  high-pressure  cylinders,  is  8  in.,  and  of  the  low  pres- 
sure 14  in.  with  a  stroke  of  9  in.  The  engines  are  fitted  with  the  usual 
throttle  valve  type  of  governor,  and  a  flywheel,  weighing  6  tons,  is 
carried  on  the  engine-shaft  between  the  engine  and  the  dynamo.  The 
governing  is  excellent,  between  the  usual  working  limits  of  quarter  load 
and  full  load  the  variation  in  speed  does  not  exceed  2  per  cent.  It  will 
be  seen  from  Fig.  2  that  the  variation  of  voltage  is  only  4  per  cent., 
although  the  amperes  vary  from  130  to  895,  and  are  never  steady  for 
many  seconds  together. 

The  200  Kw.  dynamos  are  compound -wound  with  the  series-winding 
adjustable  between  6  and  32  turns,  in  steps  of  4  turns.  Such  a  wide 
range  of  adjustment  is,  however,  found  unnecessary.  The  average  of 
tests,  on  different  sets,  taken  at  the  works  of  Messrs.  Belliss  and 
Morcom.  gave  a  combined  mechanical  and  electrical  efficiency  of  over 
87  per  cent,  at  full  load,  and  a  steam  consumption  of  271b.  per  kw 
hour  at  full  load,  and  30  lb.  at  half  load,  running  condensing. 

(/)  Swi(rhboards. —The  main  switchboard  is  on  a  raised  platform 
along  one  side  of  the  engine  room.  It  consists  of  six  dynamo  panels, 
one  voltmeter  and  feeder  panel,  and  two  panels  with  switch -gear  for 
control  of  five  motor-driven  pumps  at  different  parts  of  the  line.  Each 
dynamo  circuit  is  provided  with  a  Siemens-Halske  watt-hour  meter, 
Kelvin  ammeter,  main  fuse,  main  switch  and  overload  cut-out  in  the 
positive,  and  a  combined  negative  and  equalising  switch.  In  each 
feeder  there  is  an  ammeter  and  overload  cut-out :  the  latter  is 
mechanically  interlocked  with  a  hand-switch  which  is  connected  in 
series  with  it.  The  locking  does  not  allow  the  hand-switch  to  be  either 
closed  or  opened  before  the  cut-out,  so  that  the  circuit  is  always  com- 
pleted by  the  switch  but  broken  by  the  cut-out.  In  the  event  of  clos- 
ing on  to  a  short  circuit  the  cut-out  opens  immediately  the  hand-switch 
is  closed.  The  lighting  of  the  stations  and  tunnels  is  controlled  from  a 
separate  switchboard.  It  was  realised  how  important  it  is  to  keep  the 
lamps  in  under  all  circumstances,  and  on  this  account  separate  lighting 
circuits  are  provided  starting  as  near  as  possible  to  the  source  of 
supply.  The  method  of  connecting  up  these  circuits  to  the  dynamos 
has  been  altered  more  than  once  in  order  to  provide  against  the 
extinction  of  lights  in  case  of  the  failure  of  a  generator-armature.  The 
following  arrangement  has  proved  most  satisfactory.  Two  special 
lighting  bus-bars  are  fixed  at  the  back  of  the  main  switchboard,  to 
which  the  positive  terminal  of  each  dynamo  can  be  connected  through 
a  switch  and  fuse.  These  two  bus-bars  are  never  during  traffic  hours 
supplied  from  the  same  dynamo.  The  two  lighting  bus-bars  on  the 
main  board  are  connected  to  two  bus-bars  on  the  lighting  board 
through  Thomson-Houston  wattmeters.  Each  lighting  feeder  can  be 
switched  to  either  of  these  bns-bars  by  means  of  a  throw-over  switch. 
The  lights  at  each  station  are  divided  and  connected  to  two  separate 
mains,  which  are  normally  switched  on  to  either  bus-bars,  and  so  are 
supplied  by  different  dynamos.  Gas  is  also  provided  throughout  the 
stations,  and  is  kept  alight  on  the  by-pass,  so  that  a  whole  station  can 
be  turned  full  on  from  a  cock  in  the  main.  The  tunnels  are  provided 
with  i6-candle-power  lamps,  spaced  60  ft.  apart  and  wired  five  in 
series.  The  motors  driving  the  feed  pumps,  condenser  pumps,  air 
compressor,  and  machine  tools,  are  connected  up  to  the  lighting 
switchboard. 

4.— Description  of  Distribution  System. 

{^)  Feeders.— Two  main  feeders,  each  of  isq.  in.  sectional  area,  are 
run  from  the  automatic  circuit-breakers  on  the  main  switchboard  to 
link  boxes  at  Waterloo  Station.  Each  feeder  consists  of  two  cables 
connected  in  parallel,  and  the  links  are  so  arranged  that  any  cable  can 
be  entirely  disconnected  without  interfering  with  the  working  of  the 
line.  From  Waterloo  to  the  City  a  cable  of  05  sq.  in.  sectional  area, 
insulated  with  jute  and  lead-covered,  is  run  through  each  tunnel. 
Each  of  these  cables  is  divided  into  nine  lengths  of  about  800 ft., 
connected  up  by  link  boxes.  The  conductor  rail  in  each  tunnel  is  also 
divided  up  into  nine  sections,  with  a  sectional  insulator  opposite  every 
link  box.  The  cable  and  conductor- rail  are  connected  on  each  side  of 
every  sectional  insulator  through  a  link,  and  are  therefore  in  parallel 
with  a  cross  connection  every  800  ft.  By  this  arrangement  the  best 
use  is  made  of  both  the  feeder  and  the  conductor-rail  for  supplying 
energy  to  the  moving  train.  The  feeder  and  conductor-rail  in  parallel 
have  a  conductivity  equal  to  that  of  about  11  sq.  in.  of  copper. 

(h)  Condtutor  Rail. — The  conductor  rail  is  a  steel  channel  4  in.  by  2  in., 
and  IJ  in.  thick.  It  has  a  cross  section  of  4*5  sq.  in.,  and  weighs  461b. 
per  yard.  It  is  laid  in  30  ft.  lengths,  joined  together  with  copper  fish- 
plates placed  inside  the  inverted  channels,  and  riveted  up  with  four 
Jin.  rivets  countersunk  flush  with  the  top  of  the  channel.  The  con- 
ductor rail  is  supported  on  porcelain  insulators  with  oil  lips ;  the  use  of 
oil  is,  however,  found  quite  unnecessary.  At  the  ends  of  each  section, 
and  at  crossings,  anchor  insulators  are  provided  to  which  the  conductor 


rail  is  bolted.  The  conductor  rail  is  central  between  the  running  rails, 
and  at  the  same  level.  At  crossings  the  conductor  rail  is  raised  one 
inch,  and  the  ends  are  bent  parallel  to  the  switch  rail,  so  that  the 
contact  shoe  passes  over  the  gap  without  touching  the  running  rail, 
The  resistance  of  the  conductor  rail  with  bonds  and  short  cables 
connecting  the  sections  to  the  link  boxes  is  0-09  ohm  per  mile.  The 
insulation  resistance  of  the  conductor  rail,  as  shown  by  the  leakage 
test,  is  usually  about  10,000  ohms  per  mile. 

(f»  Rail  Return. — The  running  rails  are  bull-headed,  and  weigh  871b. 
per  yard.  They  are  carried  in  cast  iron  chairs  on  longitudinal  sleepers 
in  the  iron  tunnels,  and  on  cross  sleepers  in  the  stations  and  sidings. 
Originally  the  rail  joints  were  bonded  with  2 in.  by  Jin.  copper  bars, 
which  bridged  across  the  fishplate  and  two  chairs  placed  one  at  each 
end  of  the  fishplate.  The  bonds  were  riveted  to  the  web  of  the  rail  by 
three  j  in.  rivets  at  each  end.  This  type  of  bond  is  much  too  rigid, 
and  after  being  in  use  about  two  years  breakages  became  frequent. 
Trials  were  made  with  several  types  of  bonds,  and  as  a  result  the  author 
decided  to  renew  the  solid  bonds  when  broken  with  three  flexible  bonds 
each  of  37  strands  -0756 in.  in  diameter.  The  terminals,  which  are 
fused  on  to  the  strands  and  afterwards  forged,  are  riveted  into  the  old 
holes  in  the  web  of  the  rail  by  a  hydraulic  riveter  carried  on  a  bogie, 
and  worked  by  a  hand  pump.  The  rivets  are  closed  under  a  pressure 
of  about  40  tons.     None  of  the  solid  bonds  were  found  broken  until  the 
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Fig.  1. -Record  over  Running  Hours;  24  Hours'  Test. 
March  16.  1904. 

third  year  of  working,  when  there  were  55 ;  in  the  fourth  year  there 
were  85,  in  the  fifth  196.  and  in  the  sixth  162.  The  total  number  of 
rail  joints  is  about  1,100.  The  broken  bonds  have  usually  been  in  the 
outer  rail  of  curves,  but  they  are  now  being  found  at  other  parts  of  the 
line  where  the  speed  of  running  is  high.  Measured  on  a  potentiometer 
the  resistance  of  a  joint  bonded  with  flexible  bonds  is  about  000005,  as 
compared  with  0*00004  ohm  for  an  equal  length  (4  ft.)  of  continuous 
rail:  so  that  the  bonded  rails  in  30  ft.  lengths  have  a  resistance  only 
about  3^  per  cent,  higher  than  that  of  a  continuous  rail.  Rail  renewals 
are  now  being  made  with  90  lb.  rails  in  45  ft.  lengths,  making  a  sUfi^ht 
reduction  in  the  resistance  of  the  return  circuit,  and  a  considerable 
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reduction  in  the  cost  of  bonding.  The  two  running  rails  are  cross- 
bonded  every  looft.,  and  in  addition  the  rails  in  the  "  up"  and  ''down  " 
tunnels  are  connected  at  each  of  the  lo  cross  passages.  A  supple- 
mentary return,  consisting  of  a  bare  copper  conductor  of  i  sq.  in. 
section  is  laid  in  each  tunnel  for  a  distance  of  3.300  ft.  from  the 
Waterloo  end  of  the  line.  The  two  conductors  are  cross-bonded  to  the 
rails  every  100  ft.  by  a  connection  of  oi25sq.  in.  in  area.  The  four 
running  rails  and  two  supplementary  cables  are  connected  to  a  common 
negative  terminal  board  at  Waterloo  Station.  This  board  is  connected 
to  the  negative  bus-bar  on  the  main  switchboard  by  two  cables,  each  of 
o75sq.  in.  section.     The  resistance  of  the  return  circuit  between  the 


far  end  of  the  line  and  the  negative  bus-bar  on  the  main  switchboard  is 
approximately  0016  ohm.  The  drop  of  voltage  in  the  return  is  always 
well  within  the  Board  of  Trade  limit  of  seven  volts. 

5. — Traffic  Requirements. 

The  line  is  used  chiefly  as  a  feeder  to  the  City,  hence  the  bulk  of 
the  passengers  are  carried  between  8  a.m.  and  11  a.m.  on  the  up  line, 
and  between  4  p.m.  and  7  p.m.  on  the  down  line,  as  shown  clearly  on 
Fig.  6.  During  the  morning  load  a  4-minute  service  of  trains  is  run 
with  trains  consisting  of  four  cars  and  seating  204  passengers.  It  will 
be  readily  understood  that  the  number  of  passengers  travelling  mid-day 
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Fig.  2.— Output  Curves  of  4  Minutes'  Service,  May  10,  1904. 
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Fig.  3.— Output  Curves;   5  Minutes'  Service,  May  10,  1004. 
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will  not  justify  a  continuation  of  the  service,  and  on  the  other  hand  if 
the  interval  between  trains  is  increased  to  more  than  five  minutes  many 
passengers  will  travel  some  slower  way  rather  than  wait  for  a  train. 
The  rolling  stock  provided  at  the  opening  of  the  line  consisted  of  five 
4-car  trains,  which  were  run  on  a  6-minute  service  during  hours  of 
heavy  traffic  and  a  lo-minute  service  mid-day  and  after  7  p.m.  It  was 
soon  realised,  however,  that  the  public  expect  something  better  than  a 
lo-minute  service  on  electric  underground  railways  in  London,  and  at 
the  recommendation  of  Mr.  Douglas  T.  Heap,  the  company  placed  an 
order  for  five  single  cars  for  use  at  hours  of  light  traffic.  The  cars 
have  now  been  in  service  over  four  years  with  highly  satisfactory 
results.  A  4-minute  service  is  now  maintained  from  7-30  a.m.  to 
3-30  p.m.,  and  a  five-minute  service  for  the  remainder  of  the  day.  It 
may  be  of  interest  to  compare  the  output  curves,  Fig.  2  ;  the  full  lines 
give  the  total  output  of  the  generating  station  while  the  4-car  trains 
are  running,  and  the  dotted  lines  while  the  same  service  is  being  main- 
tained with  the  single  cars.  The  ton  mileage  per  hour  is  4,500  in  the 
former  case,  and  1,170  in  the  latter. 

6.  Rolling  Stock. 
Four-Car  Trains.— Each  of  the  six  4-car  trains,  now  provided,  is  made 
up  of  two  motor-cars  and  two  intermediate  cars,  known  as  "  trailers  " 
Each  car  is  carried  on  two  four-wheeled  bogies,  the  first  and  last  bogie 
of  the  train  carrying  a  motor  on  each  axle.  The  ix>rtion  of  each  motor- 
car over  the  motors  is  formed  into  a  compartment  for  the  motorman, 
and  is  fitted  with  a  maximum  cut-out  controller  for  4-motor  equipment. 
"  Weston "   ammeter,   Westinghouse  brake   valves  and  gauges,   and 


4.  All  moving  parts  of  the  control  apparatus  are  directly  under 

the  eye  of  the  motor-man,  and  not  divided  up  between  all 
the  motor-cars  on  the  train. 

5.  The  ammeter  in   front  of  the  motor-man  indicates  the  total 

current  used  on  the  whole  train,  and  not  on  the  one  car  only. 

On  the  other  hand,  the  weakest  point  of  the  direct*control  system,  in 
the  comparison,  is  the  power  cables  running  from  end  to  end  of  the 
train.  It  should,  however,  be  remembered  that,  with  any  system  of 
control,  a  cable  must  be  run  bet^veen  the  collector  shoes,  which  must 
be  spaced  far  enough  apart  to  bridge  the  longest  crossing :  also  that 
either  every  car  must  be  provided  with  a  collector  shoe,  or  a  small 
cable  must  run  between  the  motor  and  trailer  cars  for  supplying  the 
lights.  During  the  six  and  a  half  years  the  Waterloo  and  City  Railway 
has  been  opened  the  cables  running  throughout  the  trains  have  given 
very  little  trouble,  and  have  been  the  cause  of  only  three  slight  delays 
to  the  train  service.  In  cases  where  trains  are  equipped  with  n\otors 
on  only  the  end  cars,  and  a  sound  system  of  cable  troughing  and 
reliable  cable  couplers  are  used,  the  direct  method  of  control  cannot 
fail  to  be,  not  only  cheaper  in  first  cost  and  maintenance,  but  also  safer 
and  more  reliable. 

The  Single  Cars.  —Five  single  cars  are  provided  for  use  during  hours 
of  light  traffic.  Each  car  is  carried  on  two  4- wheeled  bogies,  each  of 
which  is  fitted  with  a  single  reduction-gear  motor  driving  the  outside 
axle.  Each  car  seats  50  passengers,  and  is  divided  by  a  central  parti- 
tion into  smoking  and  non-smoking  compartments.  A  small  compart- 
ment for  the  motorman  is  provided  at  each  end  of  the  car,  containing 
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Fig.  4.— Power  Curve  of  Four-car  Train,  June  3.  1904. 


hand-brake  wheel.  The  motors  are  iron-clad  and  of  a  nominal  output 
of  60  B.H.p.  each.  The  armature  is  built  direct  upon  the  axle,  and  the 
magnets  are  carried  by  two  bearings,  one  each  end  of  the  armature, 
the  thrust  of  the  magnets  being  taken  upon  the  bosses  of  the  wheels. 
The  armatures  have  slotted  cores  wound  with  a  two-turn  drum  winding, 
and  have  109  bars  in  the  commutator.  The  field-magnets  are  of  cast 
steel  with  four  poles,  on  two  of  which  are  placed  formers  carrying  the 
series  winding.  The  four  motors  on  each  train  are  controlled  direct 
from  the  leading  motor-car.  the  controller  at  the  rear  of  the  train  being 
locked  in  the  "off"  position.  In  order  to  give  complete  control  of  the 
two  motors  at  the  rear  of  the  train  eight  leads  are  run  from  end  to  end. 
The  cables  are  run  on  the  roofs  of  the  cars  in  "  Uralite  "  fireproof 
troughing  enclosed  in  a  sheet-iron  casing.  A  special  cable  coupler  is 
used  for  connectmg  between  cars,  by  means  of  which  all  the  cables 
are  connected  or  disconnected  in  one  operation.  This  direct  method 
of  control  has  many  advantages,  when  compared  with  the  indirect 
electro-magnetic  and  electro-pneumatic  systems.  This  is  more  especially 
the  case  now  that  the  Board  of  Trade  consider  it  advisable  that  motors 
be  placed  on  only  the  front  and  rear  carriages  of  a  train.  These 
advantages  are: 

1 .  Lower  first  cost. 

2.  Lower  cost  of  maintenance. 

3.  Less  complication,  and  therefore  less  likelihood  of  failure,  and 

Jess  delay  to  traffic  when  a  breakdown  occurs. 


all  the  controlling  apparatus.  The  electrical  equipment  of  the  cars 
was  designed  by  the  late  Mr.  S.  H.  Short.  The  motors  are  rated  at 
75  H.  p.  each;  and  the  gear  ratio  3-8  to  i.  The  controllers  are  of  the 
series-parallel  solenoid  blow-out  type,  and  so  arranged  that  either 
motor  can  be  cut  out  in  a  few  seconds,  if  necessary,  and  the  car 
operated  by  the  remaining  motor.  An  auxiliary  lighting  circuit  of 
low  voltage  lamps,  operated  from  a  6-cell  storage  battery,  is  installed 
on  each  car.  This  circuit  is  provided  instead  of  the  two  oil  lamps 
usually  carried  on  every  underground  railway  car,  as  emergency  lights 
The  leading  particulars  of  the  two  classes  of  stock  in  daily  use  on 
the  line  are  given  below  : 


4.Car  Trains. 

Single  Cars. 

Length  over  all 

192  ft.     0  in. 

47  ft.   0  in 

Width  over  panels 

8  ft.     6  in. 

8  ft.  6  in 

Height  from  rail  le\  el 

9  ft.     8  in. 

9  ft.  8  in 

Centre  to  centre  of  bogies     . . 

31  ft.     0  in. 

31  ft.  0  in. 

Wheel-base  of  motor  bogies  . . 

6  ft.     0  in. 

5  ft.  6  in 

Diameter  of  motor  wheels 

2  ft.  II  in. 

2  ft.  9  in 

Weight  with  average  load 

100  tons 

26  tons. 

Seating  capacity 

..      204 
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7 —Automatic  Train  Control. 
The  signalling  arrangements  are  very  complete,  electric  locking  and 
treadles  entering  extensively  into  the  scheme.  A  further  safeguard  is 
provided  for  cutting  power  off  a  train  should  it  approach  too  close  to  a 
signal  at  danger,  and  also  upon  entering  the  City  station  and  crossover 
siding  at  Waterloo.  The  arrangement  is  simple,  and  works  so  well  that 
a  description  may  be  of  interest.  In  addition  to  the  usual  series 
winding,  every  circuit  breaker  on  the  trains  has  a  shunt  solenoid  to 
work  across  the  fnll  pressure  of  500  volts.  This  coil  is  connected 
between  the  inner,  or  train  side  of  the  circuit  breaker,  and  an  insulated 
wire  brush,  or  "slipper  "  carried  by  the  equalising  bar  on  the  left  side 
of  the  leading  bogie.  The  '•  slipper  *  rubs  along  a  piece  of  conductor- 
rail  fixed  16  ft.  in  advance  of  every  signal  in  the  stations  and  sidings, 
and  from  50  to  150  ft.  in  advance  in  the  tunnels.  This  distance  and  the 
length  of  the  bars  vary  according  to  the  maximum  speed  at  which  the 


train  could  be  travelling  when  the  "slipper"  engages  with  the  bar. 
These  •'  slipper  bars  "  are  set  10  in.  outside  the  gauge  and  2  in.  above 
rail  level,  and  are  carried  on  insulators.  A  connection  is  made  from 
the  "slipper  bar"  to  rails  through  a  switch  actuated  by  the  signals, 
the  switch  being  "open"  when  the  signal  is  "off."  Should  a  train 
run  into  a  "slipper  bar"  when  the  signal  is  at  danger  there  is  a 
complete  circuit  from  the  circuit  breaker  to  rails,  through  the  shunt 
coil,  slipper,  slipper  bar,  and  switch  on  the  signal.  This  opens  the 
circuit  breaker,  and  shuts  all  power  oif  the  train.  At  the  City  station 
and  crossover  siding  at  Waterloo  "  slipper  bars"  are  provided,  which 
are  connected  direct  to  the  rails. 

8. — Air  Brake  Storage  System. 

Air  for  the  Westinghouse  brakes  on  the  trains  is  supplied  on  the 
storage  system.     The  pump  room  at  the  generating  station  contains, 


1 

5/9 

V 

1  r 

^ 

/-^    MK 

-_r 

7\         r«-.< 

V 

I 

n 

\  A 

/-"-A 

A/" 

v>.    r- 

\  ^  wsr%. 

^--y 

'■  J- 

- 

59i 

U 

V- 

— 1 

f                               7M« 

*"\. 

V    \ 

^    \ 

/^V 

^^ 

Vr-y 

/ 

Li' 

/ 

n. 

4 

/ 

^ 

,     " 

1 

1 

/ 
/ 

•    \ 

• 

9«»». 

\ 

/ 

t 

1 
1 

s 

K 

r 

I 

( 

t 

-\ 

/ 

«          A 
1         1 

/ 

«• 

fl 

\            1 
\           1 

/'-' 

J: 

4 

/ 

-    /• 

*         -7— 
1          1 
j         / 
1        '   y 

/ 

a 
3 

, 

1 
t 

/ 

\ T 

1 
\ 

t 

tSo 

/ 

'■-'■js 

K 

i 

• 

1 
1 

/ 

/ 

I 

\ 

t 
\ 
\ 

1 

/' 

'     ^ 

h 

- 

'I 

1 

i 
1 

/ 

/ 

S 

I 

/ 

K 

I 

i\ 

1 

/ 
/ 
/ 

r 

\ 

\ 

1 

! 

1 

l 

\'        ' 

/ 

i  \ 

\ 

3o 

\ 

i 
1 

^«-..| 

i 

/ 

r\  / 

A 

A. 

f 

^_ 

/ 

/\ 

J          - 

I 

I                       CM 

rr 

_ 

___ 

i 

J 

C 

1 

-OP  I.INC 

5 

-^            ^ 

i  L 

' ^ 

— '  i 

i — 

• 

—  POW 

2       _           3                   -l-       ..  ^  *                  <»    "PHcn.' 

Fig.  5.— Power  Curve,  for  Single  Motor  Car,  December  16,  1004. 
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Fig.  6.— Diagram  of  Passengers  carried  on  Thursday,  June  23,  1904.    Weather  -Fine  throughout. 
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10-30  p.m.  is  due  to  two  4-car  trains  being  brought  from  the  City 
sidings  to  Waterloo  as  passenger  trains,  to  be  examined  and  put  ready 
for  traffic  the  following  morning.  The  train-load  factor  throughout 
the  day  in  question  is  30  6  per  cent.,  a  result  which  would  be  practically 
impossible  but  for  the  use  of  single  cars  at  times  of  light  traffic.  Over 
20,000  passengers  are  carried  on  wet  or  foggy  days  and  on  Saturdays 
in  the  summer  ;  this  increase^  the  train-load  factor  to  38,  and  on  rare 
occasions  40  per  cent.  The  average  number  of  passengers  carried  per 
day  during  the  first  half  of  1904  was  17.592. 

10.  -Half-Yearlv    Results. 
The  following  figures  include  all  losses,  such  as  coal  used  for  stand- 
by and  lighting-up  purposes,  and  water  used  in  the  filling  up  lx)ilers 
and  economisers  after  cleaning  : 

1.  Period  ...  ...  ...  ...         Half-year  endiiiK  June  30,  i()()4 

2.  Total  coal  usrd  ...  ...  ...  ...  ...      2,742,092  lb. 

3.  Total  water  to  boilers  ...  ...  ...  ...    24.192,9001b, 

4.  Aver.iK*^  temperature  of  lecd-wator  to  Ixjilers  ...  ...  i72«leg.  F. 

5.  .\ctual  evaporation  per  lb.  of  coal  ...  ...  8  82  lb. 

6.  Kquivalent  evaporation  per  lb.  of  standard  coal  from 

and  at  212  deg.  F.  (excluding  econonilser)  ...  ...  9"561b. 

7.  Total  units  generated  ...  ...  ...  ...  499,512 

8.  Water  to  boilers  per  unit         ...  ...  ...  ...  18*4  lb. 

9.  Coal  to  boilers  per  unit  ...  ...  ...  ...  5'49  )b. 

10.  Units  used  for  traction  purposes          ...  ...  ...  350.570 

11.  Train  ton  miles           ...           ...           ...  ...  ...  6.023.610 

12.  Units  ix)r  ton  mile  (at  switchboard)     ...  ...  ...  0*0582 

13.  Coal  used  per  ton  mile  at  switchboard  ...  ...  0*319  lb. 

14.  Number  of  passengers  carried              ...  ...  ...  2,726,760 

15.  Units  per  iwssengermile  (at  switchboard)  ...  ...  0*1221 

The  time  lost  during  the  half-year  in  breakdowns  and  delays  from  all 
causes  was  0*16  per  cent,  of  the  total  running  time,  which  amounts  to  a 
total  delay  to  trains  averaging  about  8  minutes  per  week.  This  result 
is  poor  when  compared  with  the  corresponding  half  of  1903,  when  the 
figure  was  only  0*09  per  cent.,  or  a  total  delay  of  less  than  5  minutes 
per  week.  These  results  are  obtained  under  the  exceptional  conditions 
that  for  3  hours  daily  all  the  4-car  trains  provided  are  necessary  to 
maintain  the  service,  so  that  a  defect  which  makes  it  necessary  to  take 
a  train  over  pits,  causes  possibly  four  or  five  journeys  to  be  missed 
subsequently,  which  is  considered  as  equivalent  to  a  delay  of  16  or  20 
minutes.  Additional  siding  accommodation  is  now  befng  provided  in 
order  that  the  spare  cars  may  1^  made  up  into  a  spare  train.  During 
the  half-yt'ar  the  total  number  of  train  miles  was  92,304,  of  which 
-1^.9J0  wore  4-car  train  miles,  and  43.335  were  single  car  miles, 
ri      Co^Ts  OF  Working. 

The  works  cost  per  unit  generated  during  the  half-year  ending  June, 
1904.  is  given  below.  Management,  directors,  and  office  expenses,  etc., 
are  not  included,  as  the  allocation  of  these  charges  between  the  several 
departments  of  a  railway  is  a  matter  upon  which  there  is  considerable 
difference  of  opinion.  The  number  of  units  generated  was  499,512. 
Works  Cost  i*kr  Unit  Oeni  ratfo,  in  Penck. 


TRAMWAY    OVtlKHfSAD   fSQUIPHflNT 

MATERIALS.* 

Hy  Mk.  H.  M.  Sayeks,  M.I.E.E. 


Coal,  including  delivery 
Water,  oil.  and  other  stores  ... 
W.iges,  including  enRinecr-in-char^r 
Repairs  and  inainlenanre 


t>'527 
o'032 
0*296 
o'rtij 

0-919 


A'ttcz/'/.N  mid  lixpcndititre  per   Ton  Mile.     The  total  receipts    per    ton- 
mile  during  the   half-year  ending  June,   1904,  were  o  6c;2d.,  and  the 
total  expenditure  o  329d.      The  working  expenses  were  at  the  rate  of 
4755   P^^  cent,  of  the  receipts,  a  figure  slightly  above  the  average  of 
the  last  three  years.     The  following  figures  give  the  cost  in  pence  per 
ton-mile  in  connection  with  the  generating  station,  distribution  system, 
trains,  and  motors : 

(ienoratinn  station  runniiiA',  includine  waj-os,  coal,  water,  oil.  and  peity 

stores     ...  ...    ■        ...  ...  ...  ...  ...  ...    0-071 

GeneratiiiR  station,  waces  and  materials  for  repairs  and  renewals       ...    o-oo.-i 
Pistribution,  wa^es  and  materials  for  cables,  conductor  rail,  rail  bonds, 

and  tunnel  pumps  ...  ...  ...  ...  ...  ...    0004 

Kunning  trains,  wages  and  materials  for  inotonnen,  examiners,  and 

rle.iners  ...  ...  ...  ...  ...  ...  ...    0044 

Car  and  motor  repair*;,  including  wages  and  materials  for  all  train  and 

motor  repair  work  ...  ...  ...  ...    0*020 


12.       HiBLIOr.RAPHV. 

Afiiih'i  dealing  uitlt  the   U'ateiloo  and  City  Railway 

"  ICngineering."  July  8,  1898. 

'•  Kailway  World,"  Vol.  V'll.,  page  1S9.  1898. 

'•  Klectrician,"  July  15,  189S. 

"  Klectrical  Review,"  July  15.  1898. 

"  Electrician,"  January  f>,  1899. 

"  Engineer,"  January  22,  i89<j. 

••  Klectrical  Review,"  June  if),  1899. 

"  Proceedings  of  the  Institution  of  Civil  Engineers,"  Dalrymple-Hav 
and  Jenkin  on  the  "  Waterloo  and  City  Railway,"  November.  1899 

••  Electrical  Review,"  December  29,  1S99. 

'•Tramway  and  Railway  World,"  Vol.  IX.,  page  298,  1900. 

"  Proceedings  of  the  Institution  of  Civil  Engineers,"  Szlumper  on 
'♦Signalling  on  the  Waterloo  and  Ciiy  Railway."  December,  1900. 


This  audience  is  well  aware  of  the  general  purjxjses  to  l)e  fulfilled  by 
a  satisfactory  overhead  equipment,  but  to  make  an  orderly  study  it  is 
necessary  to  commence  by  a  brief  analysis  of  the  mechanical  and 
electrical  conditions  which  must  be  satisfied  in  order  that  the  structure 
may  serve  its  purpose  with  the  maximum  economy  and  efficiency.  The 
necessity  of  studying  appearance  should  not  be  a  serious  addition  to 
the  primar>*  engineering  necessities,  for  the  appropriate  use  of 
materials  and  obvious  adaptations  of  means  to  ends  satisfies  the 
arethetic  as  well  as  the  practical  sense  and,  where  incongruity  with 
architectural  and  natural  beauties  is  the  danger,  unobtrusiveness  will 
probably  give  better  results  than  any  elaborate  attempts  at  ornament. 

The  first  mechanical  condition  to  be  satisfied  is  evidently  that  of 
safe  and  stable  support.  The  trolley  wire  has  to  resist,  in  addition  to 
the  stresses  on  a  suspended  wire,  the  repeated  upward  thrusts  of  the 
trolley  pole  and  the  friction  of  the  trolley  wheel.  The  attachments  are 
exposed  to  reversed  stresses  of  the  nature  of  blows  in  both  vertical  and 
horizontal  directions,  and  the  wires  being  necessarily  carried  at  a 
distance  of  several  feet  from  the  poles  any  unbalanced  longitudinal 
stress  produces  considerable  couples  upon  the  supporting  structure. 
The  second  mechanical  condition  is  that  imposed  by  the  function  of 
the  trolley  wire  as  a  suspended  guide  or  rail  for  the  trolley  wheel  to  run 
on.  This  condition  resolves  itself  into  a  necessity  to  follow  thte general 
lines  of  the  rail  track  in  plan  -  with  some  maximum  permissible  lateral 
deviation,  and  some  maximum  permissible  change  of  horizontal 
direction  at  points  of  support.  The  permissible  limits  in  both  direc- 
tions depend  upon  factors  outside  the  overhead  structure,  some  of 
them  being  the  type  of  trolley  boom  and  wheel,  the  size  and  speed  of 
the  cars,  the  radii  of  the  curves,  and  the  lay-out  of  junctions  or  other 
special  work. 

The  effects  of  wind  and  snow  are  of  relatively  small  importance  as 
regards  trolley  wires,  but  must  be  given  full  weight  in  the  erection  of 
guard  wires.  The  electrical  conditions  to  be  met  affect  the  mechanical 
structure  in  so  far  as  they  prescribe  the  size  and  weight  of  the  trolley 
wire,  the  necessity  for  efficient  insulation  l>eing  constant. 

Time  will  not  permit  of  more  than  quite  general  references  to 
questions  of  design  and  erection  of  the  lis^e,  excepting  as  they  may 
affect  the  choice  of  materials  and  design  of  parts.  I  therefore  take 
the  different  items  of  material  in  an  order  which  is  intended  to  l>e 
logical  and  consequent. 

The  trolley  wire  comes  first,  its  support  and  proper  position  being 
the  principal  object  of  the  whole  work.  The  stresses  on  all  the  support- 
ing structure  are  evidently  functions  of  the  size  and  weight  of  the  wire 
used,  and  to  keep  down  the  size,  weight.  numl>er,  and  expense  of 
supports  the  wire  should  be  chosen  as  small  as  will  serve  the  designed 
purpose. 

It  is  easy  to  show  that  there  is  no  electrical  necessity  for  using  any 
wire  larger  than  No.  o  S.W.Ci.  (324  in.  diameter),  where  the  trolley 
wire  is  fed  as  usual  from  underground  feeders  at  half-mile  intervals, 
unless  the  traffic  is  extremely  heavy.  But  on  suburban  or  interurban 
lines  carrying  an  infrequent  service  it  may  be  necessarj'  to  avoid  the 
expense  of  underground  feeders,  and  to  employ  heavier  trolley  wires, 
or  preferably  overhead  feeders.  Heavy  traffic  over  curves  of  short 
radius  may  also  afford  a  reason  for  the  use  of  larger  wire  in  order  to 
increase  the  life,  and  remove  the  risk  of  breakage  on  account  of  heavy 
mechanical  wear. 

The  most  economical  size  of  trolley  wire  to  employ  in  any  particular 
ca.se  is  thus  mainly  a  question  of  its  life  as  a  mechanical  wearing  part, 
the  cost  of  renewal  and  the  loss  by  scrapping  having  to  be  put  against 
the  capital  expenditure.  Hut  it  must  not  be  forgotten  that  a  heavier  wire 
involves  heavier  poles  and  other  supports,  the  cost  of  which  must  be 
properly  brought  into  the  account.  The  conditions  are  too  complex, 
and  at  present  too  little  determined  by  experience,  to  admit  of  the 
formulation  of  any  general  rule,  but  it  is  probable  that  where  the 
conditions  are  very  severe  it  is  better  to  employ  one  of  the  harder  bronze 
alloys  than  a  copper  wire  of  large  size. 

One  reason  for  this  is  that  the  wearing  qualities  of  hard-drawn 
copjjer  wire  are  not  directly  proportional  to  its  weight,  the  hardness 
diminishing  from  circumference  to  centre.  This  is  well  shown  by  the 
fact  that  the  Post  Office  specification  for  such  sizes  as  Nos  12  and  14 
calls  for  a  breaking  strain  of  28  tons  per  square  inch,  whilst  the  usual 
trolley  wire  specification  is  equal  to  22  tons,  over  20  per  cent.  less. 
The  effective  thickness  of  the  hard  skin  varies  with  the  details  of  the 
manufacturing  process,  and  very  little  .seems  to  be  known  about  the 
subject  by  users ;  but,  from  the  behaviour  of  trolley  wire  under  long 
wear,  it  seems  probable  that  the  hardness  diminishes  gradually  and, 
up  to  such  sizes  as  No.  o,  a  considerable  thickness  is  appreciably 
hardened.     It  is  also  possible  that  the  rolling  of  the  trolley  wheel  has 

•  Hai>er  read  Ix'fore  the  Tramwa>s  and   l-ight  Kailwavs  A«isoriation  at  the  Society 
of  .\rts  Hall.  Adelphi,  London,  January  13.  1903. 
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satisfactory  permanent  insulating  sleeve  for  the  clamp  in  this  climate, 
all  materials  tried,  so  far,  failing  in  a  comparatively  short  time.  The 
"bowstring"  suspension  is  an  improvement,  but  it  is  still  far  more 
rigid  than  the  span  wire,  and,  therefore,  results  in  greater  wear  of  wire 
and  trolley  wheels,  and  in  deterioration  of  insulators,  besides  leading 
to  de- wiring  at  speeds  much  lower  than  can  be  run  with  safety  on 
span-wire  work. 

This  detrimental  effect  of  rigid  or  semi-rigid  attachments  is  some- 
times overlooked,  or  the  true  cause  is  not  recognised,  although  it  is 
simple  enough.  The  trolley  wheel  of  a  moving  car  presses  the  trolley 
wire  upwards  with  a  force  which  usually  equals  or  exceeds  half  the 
weight  of  the  span  of  wire.  At  the  centre  of  a  span  it  will  therefore 
lift  the  wire  considerably,  possibly  to  the  height  of  the  points  of 
support ;  from  the  centre  onwards  it  is,  however,  depressed  with 
increasing  rapidity  as  the  stiffness  of  the  wire  comes  into  play,  and  will 
be  below  the  level  of  the  ear  some  distance  before  it  arrives  there.  It 
therefore  meets  the  rigid  ear  while  rising  rapidly,  and  delivers  a  blow 
the  force  of  which  is  the  product  of  tlie  effective  mass  of  the  whole 
boom  and  head,  and  the  square  of  its  upward  velocity.  At  some  speed 
the  rebound  will  take  the  wheel  flanges  clear  of  the  ear,  and,  if  there 
is  any  side  pressure,  de- wiring  results.  The  noise  and  the  flash 
invariably  seen  on  the  passage  of  trolley  wheels  under  bracket- 
supported  hangers  demonstrate  the  correctness  of  thii  explanation. 
After  passing  the  ear  the  wheel  at  first  descends,  but  soon  commences 
to  rise  again  up  to  about  the  middle  of  the  next  span.  Its  path  is 
therefore  a  wavelike  one  with  a  high  crest  in  the  middle  of  each  span 
and  a  small  steep  one  at  each  ear.  Besides  the  effect  of  the  blow  upon 
the  ear,  the  insulating  materials,  and  the  trolley  wheel  and  boom,  the 
wire  is  worn  by  arcing  and  damaged  by  bending.  It  is  therefore  not 
extraordinary  that  failures  of  insulators  and  breakages  of  wire  at  ears 
are  more  common  on  bracket  than  on  span-wire  work.  If  bracket-arm 
construction  is  used,  the  bowstring  should  be  made  as  long  as 
practicable  in  order  to  get  the  maximum  flexibility. 

The  flexibility  of  a  span-wire  construction  greatly  reduces  the  blow 
upon  the  ears,  as  the  span  wire  also  rises  to  the  trolley  pressure,  and 
the  ear  more  readily  aligns  itself  with  the  wire  but,  at  high  speeds, 
the  effect  is  quite  perceptible  and,  for  railway  speeds,  the  longitudinal 
suspending  wire  carrying  the'troUey  wire  by  hangers  at  short  distances 
and  so  approximating  to  a  system  with  a  constant  vertical  rigidity 
from  point  to  point  is  essential. 

Span,  bowstring,  and  pull-off  wires  are  generally  of  galvanized  steel, 
but  in  many  towns  this  material  has  but  a  short  life  on  account  of 
atmospheric  pollution,  and,  in  such  cases,  phosphor  or  silicon-bronze 
wire  should  be  u.sed.  This  applies  equally  to  guard  wires  and  their 
supports ;  whichever  is  used  the  metal  parts  of  the  suspension  fittings 
should  be  of  similar  metal.  There  is  no  means  of  preventing  galvanic 
corrosion  where  dissimilar  metals  are  in  contact,  and  such  contact 
should  be  avoided.  The  use  of  iron  insulated  bolts  screwed  into  brass 
ears  is  almost  universal,  and  frequent  trouble  results  at  this  point. 
Gun-metal  bolts  would  be  better,  but  there  is  some  difficulty  in  getting 
them  made. 

The  size  of  span  wire  should  not  be  less  than  7/14  S.W.G.  There 
seems  no  reason  for  using  larger  wire,  but  such  use  is  quite  common 
even  up  to  the  monstrosity  of  19/12.  This  wire  should  have  a  breaking 
point  equal  to  from  35  to  40  tons  per  square  inch  after  stranding ;  the 
galvanizing  should  be  carefully  examined  and  tested  in  the  manner 
prescribed  by  the  Post  Office.  Galvanizing  that  is  originally  defective, 
or  that  cracks  and  peels  off  in  erecting,  is  useless,  the  wire  will  rust 
through  at  the  unprotected  points  in  a  brief  period. 

To  secure  the  wire  at  the  poles  it  should  be  laid  around  a  horse-collar 
thimble  of  size  proportioned  to  the  size  of  strand,  and  properly  bound 
with  galvanized  charcoal  wire — not  twisted  up.  Better  than  the 
thimble  is  a  shackle  or  reel  of  porcelain  with  a  central  hole  to  take  the 
strap  bolt.  Porcelain  is  a  far  better,  more  durable,  and  cheaper  insulator 
than  any  of  the  compounds  used  in  turnbuckles,  globe  strains,  etc. 
There  is  no  need  to  provide  any  tension  adjustment  at  the  ends  of  span 
wires — insulated  turnbuckles,  Brooklyn  strains,  etc.,  are  quite  un- 
necessary, and  represent  wasted  money.  With  a  dynamometer  on  the 
draw  vice,  or  by  the  measurement  of  the  sag  from  the  ground,  span 
wires  can  be  put  up  with  the  greatest  uniformity,  and  the  certainty  that 
the  trolley  wires  will  be  carried  at  their  correct  level.  This  level  can 
be  checked,  if  desired,  by  loading  the  span  wires  at  the  correct  points 
with  weights  representing  the  working  load,  but  this  only  needs  to  be 
done  once  for  each  width  of  street. 

Bracket  arms  are  generally  made  of  2-in.  steel  steam  tube  either 
screwed  or  expanded  into  a  socket  on  the  pole  clamp.  These  arms 
are  often  much  too  long  for  safety.  A  2-in.  tube  12  ft.  6  in.  long,  fixed 
as  a  cantilever,  and  loaded  with  the  weight  of  a  span  of  trolley  wire 
and  the  suspension  fittings,  is  very  near  its  breaking  point.  Ix>nger 
arms  are  therefore  entirely  dependent  upon  tie-rods.  The  longer  the 
arm  the  less  efficient  the  tie-rod,  owing  to  the  more  acute  angle 
between  the  two  members.  As  generally  made,  tie-rods  are  pulled  up 
by  a  nut  so  that  their  effective  strength  is  the  resistance  of  the  threads 
to  shear.  Bracket  arms  18  ft.  and  20  ft.  in  length  are  therefore 
extremely  unsafe,  having  practically  no  margin  of  safety.  It  is  better 
to  use  eye-ended  tie-rods  and  dispense  with  nuts,  and  no  real  difficulty 
arises  in  erection  if  the  clamps  are  fixed  at  measured  distances,  so  thai 


the  brackets  and  tie-rods  make  the  correct  calculated  angle;  but  if 
adjustment  is  necessary  it  is  best  provided  by  a  long,  solid,  right-and- 
left  threaded  sleeve  fitting  the  two  parts  of  the  rod  like  a  rigging  screw. 
Struts  are  visually  inapplicable,  but  if  the  scrollwork  can  be  made  to 
give  some  support  so  much  the  better.  Bracket  arm  pole  clamps 
should  be  of  substantial  length,  and  a  good  fit  on  the  pole  by  internal 
fitting  rings  at  top  and  bottom.  The  bolts  should  fit  through  long 
bored  sockets  in  the  planes  of  the  fitting  rings,  and  be  kept  close  in  to 
the  poles.  The  socket  receiving  the  arm  should  be  of  ample  length, 
and  well  thickened  out  to  the  body  of  the  clamp.  In  fact,  in  designing 
bracket  arms  and  their  fittings,  the  stresses  and  strains  should  be 
calculated  out  as  for  a  loaded  cantilever,  ignoring  the  tie-rod,  but 
adding  50  per  cent,  to  the  dead  weight  to  allow  for  the  rolling  load  and 
its  hammering  effects.  Then  the  tie-rod  and  its  fastenings  should  l)e 
designed  to  carry  the  same  load  safely.  Malleable  cast  iron  is  the 
best  material  for  pole  and  bracket  arm  clamps  and  bowstring  brackets. 
These  last  are  often  too  short  to  give  proper  clearance,  and  are  spaced 
too  close  on  the  bracket  to  give  the  elasticity  so  desirable.  They  should 
be  pinned  or  otherwise  secured  so  that  they  will  not  slide  along  the 
arm.  Porcelain  shackles  .should  be  used  as  thtf  secondary  insulation 
of  bowstrings.  Care  should  be  taken  to  provide  ample  clearance  above 
the  cap  of  the  hanger.  Sometimes  only  a  small  fraction  of  an  inch  is 
left  between  the  cap  and  the  bracket  arm  tube,  with  the  result  that  at 
every  passage  of  a  trolley  wheel  the  hanger  strikes  the  arm,  damage 
soon  resulting. 

On  straight  work  the  "straight  line"  hanger  is  the  best  insulated 
fitting,  i)ut  on  curves  and  wherever  there  is  a  probability  of  lateral 
pressure  on  the  wire  the  pull-off  pattern  must  l)e  used.  The  caps  of 
these  should  be  provided  with  some  form  of  locking  device,  and  a  soft 
leather  washer  should  be  placed  between  the  head  of  the  insulated  bolt 
and  the  cap.  The  insulating  material  on  the  bolts  is  far  from  perfect. 
The  compounds  are  trade  "secrets,"  but  very  slight  investigation 
shows  that  shellac  is  the  insulating  and  consolidating  element  in  nearly 
all.  Mica,  asbestos,  and  other  mineral  substances  add  some  toughness 
to  the  mass,  but  its  mechanical  qualities  are  generally  poor.  Whilst 
new  the  insulating  qualities  are  very  good,  but  in  a  short  time  the 
atmosphere  deposits  dirt  on  the  exposed  surface,  and  sooner  or  later 
in  damp  weather  a  trifling  leakage  of  current  chars  the  surface  and 
breakdown  speedily  follows.  This  should  not  happen  if  the  secondary 
insulation  remains  good  and,  if  porcelain  is  used,  such  breakdowns  are 
very  rare,  because  a  porcelain  surface  does  not  char  with  a  small  creeping 
leak,  it  dries  up  and  the  leakage  ceases.  A  somewhat  tough  vulcanite 
has  been  introduced.  Vulcanite  has  had  extensive  trials  in  telegraph 
practice  and  obtained  a  bad  reputation.  Tramway  conditions  are  less 
favourable  to  its  permanence.  This  matter  is  really  a  serious  one,  and 
the  insulated  bolt  is  probably  the  most  unsatisfactory  item  of  the  whole 
overhead  equipment.  The  cure  may  be  found  in  redesigning  the 
arrangement  in  such  a  way  as  to  remove  the  insulator  itself  from  so 
trying  a  position,  but  there  are  obvious  difficulties.  The  usual  practice 
of  keeping  the  two  trolley  wires  for  up  and  down  directions  separately 
insulated  and  separately  fed  is  highly  advantageous.  But  at  junctions 
this  becomes  very  difficult.  Insulated  crossings  are  a  variety  best 
avoided  and,  as  above  stated,  the  best  course  is  to  feed  junction-work 
separately-;  the  next  best  thing  is  to  feed  it  through  one  wire  only  of 
one  of  the  junctioning  lines,  and  to  insulate  the  junction  from  all  the 
other  wires. 

The  soldered  ear  is  the  best  form  of  attachment  for  the  trolley  wire. 
Many  patterns  of  mechanical  ear  have  been  devised  and  tried,  but  it 
is  hard  to  see  how  any  mechanical  clip  can  give  equal  security  without 
adding  to  the  effective  diameter  of  the  wire  on  the  arc  in  contact  with 
the  wheel.  The  use  of  wire  of  figure  8,  or  grooved  section,  makes  the 
mechanical  ear  satisfactory,  but  such  wire  is  at  once  more  expensive 
and  more  troublesome  to  erect,  so  that  the  balance  of  advantage 
remains  with  the  soldered  ear.  The  metal  used  for  ears  should  1^  a 
tough  bronze  or  gun-metal,  and  careful  inspection  after  machining  is 
necessary  to  eliminate  defective  pieces,  as  the  castings  are  somewhat 
apt  to  show  blowholes  and  other  weak  places.  The  groove  to  receive 
the  trolley  wire  should  be  milled  to  a  hundredth  of  an  inch  larger 
diameter  than  the  wire,  and  should  come  to  a  sharp  edge.  It  is 
doubtful  whether  the  small  lugs,  which  it  is  usual  to  provide  at  the 
ends  of  the  ears  for  hammering  over  the  wire,  serve  any  useful  purpose. 
They  sometimes  hold  up  a  wire  that  has  not  been  properly  soldered 
until  traffic  commences.  Fifteen  inches  is  the  minimum  length  of  ear 
for  straight  work,  the  tendency  is  to  increase  the  length  up  to  as  much 
as  24  in.,  but  the  advantage  seems  doubtful.  On  curves  longer  ears 
are  necessary,  and  by  bending  them  to  a  proper  radius  the  change  of 
direction  of  the  trolley  wheel  is  much  smoothed.  Unfortunately 
curved  ears  tend  to  pull  into  angular  shape  with  use.  There  seems  no 
good  reason  why  they  should  not  he  cast  curved  with  lateral  webs  to 
impart  stiffness.  It  would  not  l>e  necessary  to  use  many  different 
radii,  as  the  varying  radii  of  the  track  curves  should  be  met  by  the  use 
of  a  larger  or  smaller  number  of  pull-offs,  with  a  standard  deviation  at 
each.  Splicing  ears  should  not  be  needed  in  building  a  new  line,  but 
are  necessary  for  repair  work.  They  are  rarely  well  designed,  the  wire 
ends  having  to  be  bent  too  sharply,  and  some  patterns  are  provided 
with  foolish  little  steel  set  screws,  that  invariably  rust  fast  and  break 
off.      Anchor   cars   should   be   provided    with  stout   eyes  of  rounded 


Digitized  by 


Google 


256 


THE  TRAMWAY  AND  RAILWAY  WORLD. 


[March  9,  1905. 


section,  to  which  the  anchor-wire  can  be  secured  without  bending  to  a 
dangerously  small  radius. 

Section  insulators  present  a  combination  of  difficulties,  and  in 
selecting  a  pattern  both  mechanical  and  electrical  considerations  must 
be  studied.  The  pull  of  the  wires  has  necessarily  to  he  transmitted 
through  insulating  materi.al.  and  it  ought  to  be  so  transmitted  as  a 
straight  pull  without  any  binding  or  twisting  component  This  is 
inconsistent  with  the  necessity  for  allowing  a  straight  level  path  for  the 
trolley  wheel.  Hence  the  best  designs  are  but  compromises,  and  the 
worst  noay  be  guaranteed  to  break  down  within  a  few  months.  The 
terminating  arrangements  for  the  wire  ends  need  the  same  easy 
curvature  as  in  splicing  ears.  It  is  better  to  dispense  with  set  screws 
for  securing  either  the  feeder  cable  or  the  trolley  wires  and  to  have 
tinned  sockets  or  grooves  into  which  they  can  be  soldered.  The  air-gap 
pattern  is  probably  better  than  that  with  a  gap  stick,  but  there  should 
be  two  distinct  air-gaps,  and  an  insulated  running  piece  between  them, 
to  prevent  an  arc  being  drawn  in  the  event  of  an  earth  on  one  wire, 
(iap  sticks  of  lignum  vitap  have  been  found  to  wear  smoothly  and  give 
a  regular  life.  Section  insulators  are  very  heavy  and  saving  of  weight 
is  a  merit  to  be  fully  credited.  Easy  and  rapid  replacement  is  another 
virtue  which  will  be  appreciated  when  the  line  is  at  work.  The 
sweating  of  the  connections  is  not  inimical  to  this  because,  knowing 
that  it  has  to  be  done,  the  fire-pot  and  bit  will  be  ready,  but  a  rusted-in 
set-screw  cannot  be  calculated  for.  .^n  atlvance  copy  of  this  paper  has 
brought  for  inspection  a  section  insulator,  designed  by  Mr.  Frank 
Hewer,  which  has  a  business-like  appearance,  and  which  meets  some 
of  the  objections  to  earlier  patterns,  though  I  do  not  think  it  quite 
perfect.  But  I  expect  that  some  of  you  have  used  Mr.  Hewer's  insulators 
and  can  speak  of  their  virtues.  Those  who  have  not  will  be  interested 
to  see  this  sample. 

Junction  special  work  fittings  also  require  careful  selection.  For 
central  wires  and  rigid  trolley  heads  the  frog  makes  a  satisfactory 
facing  point,  provided  that  it  is  prop>erly  set,  with  reference  to  the 
track  points,  and  the  lengths  of  the  cars  and  trolley  booms.  Even  with 
swivelling  trolley  heads  frogs  will  work  fairly  well  if  the  wire  is 
approximately  central  but,  for  side  wires,  switches  with  movable 
tongues  should  always  be  used  in  the  facing  direction.  Frogs  will 
work  on  side  wires  in  the  trailing  direction,  but  must  have  deep  cheeks 
and  grooves  to  take  the  wheel  flanges,  as  there  is  a  considerable  centri- 
fugal force  tending  to  de-wiring  and  automatic  or  spring  switches  are 
preferable.  Crossings  are  apt  to  give  more  trouble  than  frogs  or 
switches.  The  greatest  care  should  be  taken  to  get  them  of  the  correct 
angle  to  suit  the  track  crossing,  but  as  the  angle  is  also  affected  by  the 
lengths  of  car  and  trolley  boom,  the  junction  should  be  drawn  to  scale, 
a  template  of  the  car  and  trolley  boom  fitted  to  it  in  successive  positions 
to  ascertain  the  best  angle  and  position  for  the  crossing,  Kven  with  a 
central  wire  there  must  be  a  lateral  pressure  on  the  trolley  wheel 
taking  the  junction  curve,  so  that  guidance  by  the  flanges  across  the 
gap  is  necessary,  A  swivelling  trolley  head  adds  largely  to  trouble  at 
crossings  by  its  liability  to  turn  while  crossing  the  gap,  and  this  liability 
is  aggravated  by  any  considerable  side  reach.  M  junctions  on  single 
lines  it  is  best  to  use  only  a  single  trolley  wire  and  thus  avoid  the  use 
of  crossings,  especially  if  swivelling  heads  and  side  wires  are  used.  It 
',  involves  the  use  of  three  automatic  switches,  but  these  give  much  less 
trouble  than  one  crossing.  All  these  fittings  should  be  so  designed 
that  the  trolley  wires  need  not  be  cut  when  fixing  them,  and  so  that 
they  can  be  securely  held  by  pull-oft"  and  span  wires  to  their  positions. 

Feeding  arrangements  are  usually  classed  with  the  overhead  equip- 
ment, the  feeder  work  terminating  with  the  thimbles  entering  the  bus-bar 
terminals.  As  regards  the  feeder  pillars  the  best  advice  is  to  make 
them  as  big  as  will  be  tolerated.  *  F^ven  at  this  they  are  pretty  sure  to 
be  awkwardly  cramped.  Opinions  and  practice  are  divided  l>etween 
cylindrical  and  rectangular  shapes.  Perhaps  it  is  largely  a  matter  of 
taste.  The  cylindrical  pattern  gives  the  largest  amount  of  useful 
space  for  the  area  covered  and  for  the  weight  of  the  casting,  and  has 
the  practical  advantage  that  when  opened  the  panel  is  somewhat  more 
accessible.  On  the  other  hand  the  fitting  of  the  curved  doors  is  not  so 
good  a  job  as  with  the  flat-sided  pillar,  and  when  the  doors  are  closed 
there  is  less  clearance  between  them  and  the  live  parts.  Provision 
should  be  made  for  ventilatmg  the  pillars  without  permitting  the 
entrance  of  rain  or  snow  :  the  bottoms  should  be  filled  in  over  the 
concrete  with  a  thick  layer  of  pitch  or  bitumen,  and  all  leafling  in 
pipes  stoppered.  The  safest  kind  of  panel  is  a  cast-iron  frame  into 
which  are  cemented  porcelain  insulators  carrying  the  live-metal  work, 
the  frame  being  itself  carried  from  the  sides  of  the  pillar  by  oil 
insulators.  It  should  be  ea.sily  removed  for  replacement  by  a  new 
panel.  All  the  cable  connections  should  be  made  on  one  side  of  the 
panel,  the  switch  fittings  being  on  the  other. 

Plain  quick  break  switches  are  frequently  used  and  answer  most  pur- 
poses but.  where  a  number  of  feeder  pillars  are  fed  by  one  cable  feeder,  the 
use  of  switch  fuses,  such  as  the  Bates'  pattern,  will  sometimes  isolate  a 
faulty  length  of  trolley  wire  and  avoid  the  stoppage  of  all  the  sections 
served  by  the  feeder.  As  these  switch  fuses  are  not  dearer  than  the 
quick  break  knife  switches,  and  have  no  troubles  of  their  own,  they 
should  be  chosen,  although  in  most  cases  the  feeder  circuit  breaker 
will  outstrip  the  fuse 

All   cable  ends  should   be   terminated   with  corrugated    porcelain 


stoppers  suitably  sealing  the  dielectric.  A  kicking  coil  and  lightning 
arrester  are  necessary  to  protect  the  underground  cables.  Three  or 
four  kinds  of  arresters  are  in  use,  and  there  is  not  much  to  choose 
between  them.  1  think  the  Garton  is  perhaps  the  best.  They  all  get 
blown  to  pieces  occasionally,  either  by  a  lightning  discharge,  or  the 
short  set  up  by  it.  Telephone  fittings  are  generally  included  in  feeder 
pillars.  They  should  not  be  fi.xed  on  the  switch  panel,  but  quite 
separately,  and  surrounded  by  an  earthed  metallic  frame  to  protect 
them  from  leakage.  The  same  treatment  is  best  for  the  pilot  wire 
terminals  that  may  be  provided.  Telephones  do  not  thrive  in  feeder 
pillars,  and  there  is  rarely  any  room  for  them.  The  provision  of  a 
socket  box  into  which  the  cords  of  a  portable  set  may  be  plugged  is 
therefore  the  best  arrangement.  If  fixed  telephones  are  thought 
essential  they  should  be  placed  in  separate  pillars,  or  in  boxes  secured 
to  the  poles. 

The  .side-feed  cables  from  the  feeder  pillars  to  the  trolley  wires  are 
often  troublesome,  ihe  trying  conditions  and  their  importance  are  such 
as  to  warrant  careful  design  and  erection.  In  many  cases  small  holes 
are  drilled  through  the  pole  underground  and  above  the  span  wire  or 
bracket  attachments,  and  the  unfortunate  cables  threaded  through 
these  holes  with  the  slight  protection  of  a  wooden  or  fibre  bush.  It  is 
impossible  to  tell  how  sliarply  they  may  be  bent,  or  how  much  they 
may  have  been  strained  in  the  process,  but  experience  shows  that  they 
are  frequently  damaged  and  have  in  consequence  but  a  short  life. 
Their  replacement,  in  case  of  need,  is  a  particularly  tedious  and 
exasperating  job.  The  following  has  been  found  a  good  method  of 
dealing  with  this  matter.  An  oval  hole  about  4  in.  by  5  in.  is  cut  in 
one  side  of  the  pole  about  a  foot  below  the  ground  level,  and  a  special 
quarter  bend  of  3  in.  pipe  passed  into  the  pole  and  bolted  through  a 
flange  which  fits  its  periphery.  This  3  in.  pipe  finishes  in  the  base  of 
the  feeder  pillar  with  a  bell  mouth  providing  a  duct  of  ample  diameter 
and  easy  curvature  for  the  passage  of  the  four  cables.  The  pole  is 
fitted  with  a  special  finial  made  in  two  parts. 

The  lower  part  fits  easily  into  the  top  of  the  pole  supported  by  a 
narrow  flange  resting  on  the  pole  end  and  expanding  upwards  and 
outwards  to  form  the  ornamental  base  collar  of  the  finial.  The  portion 
inside  the  pole  carries  four  screwed  glands  provided  with  rubber 
gasket ts.  and  bored  to  pass  the  cable.  Screwing  up  the  glands  secures 
the  cables  by  compressing  the  rubber  packing  rings.  Four  holes  are 
cored  out  in  two  opposite  pairs,  through  the  bottom  of  the  flared  out 
part,  through  which  the  cables  descend  outside  the  pole.  This  fitting 
is  wired  by  passing  the  four  cable  lengths  through  the  glands  and  then 
by  an  easy  and  regular  curve,  through  the  holes  in  the  wide  part.  A 
hauling  wire  having  been  threaded  down  the  pole  and  into  the  section 
pillar,  the  long  ends  are  drawn  through  the  pole  and  the  fitting  rests 
on  its  place.  The  upper  part  of  the  finial  is  merely  a  cover  shaped  to 
match  the  other  pole  finials,  and  secured  by  two  tap  bolts.  The  outside 
cables  are  secured  to  the  pole  by  a  suitable  clamp  and  then  taken  by  an 
easy  curve  to  the  span  wire  or  bracket.  This  arrangement  is  safe  for 
the  cables  and,  in  case  of  need,  their  replacement  is  a  very  simple  and 
speedy  operation.  It  is  almost  essential  to  use  indiarubber  insulatetl 
cable,  as  the  dielectric  must  be  waterproof  and  flexible.  F'lexible 
metallic  tubing  has  been  found  a  suitable  sheathing.  It  adds  little  to 
the  diameter  and  weight ;  it  is  very  flexible  up  to  a  certain  point,  and 
then  refuses  to  bend  further,  which  is  a  safeguard  to  the  cable.  The 
metal  shea^^hing  of  the  cable  should  not  touch  the  trolley  span  or 
bowstring  wire,  and  should  therefore  be  cut  well  back.  On  span-wire 
work  it  is  best  to  carry  the  feeder  cables  on  a  separate  span  wire  above 
the  trolley  wires.  This  should  be  insulated  in  the  usual  way,  and 
the  sheathing  cut  back  from  it.  The  cable  ends  then  dip  down  very 
conveniently  to  the  section  insulators,  and  there  is  a  long  surface  of 
cable  covering  free  in  air,  over  which  very  little  leakage  can  occur. 
The  cable  terminals  here  should  be  made  with  corrugated  porcelain 
stoppers  as  a  further  precaution.  On  bracket  arms  the  cables  should 
be  secured  by  special  collars  fitted  with  ebonite  bushes,  and  arranged 
to  give  the  longest  possible  leakage  path. 

Ciuard-wiring  is  a  necessary  evil  in  this  country,  as  tramway  under- 
takers can  neither  compel  the  owners  of  overhead  wires  to  make 
alterations  to  them,  or  even  prevent  the  erection  of  new  wires  over  an 
existing  trolley  line.  Galvanised  steel  wire,  No  8  standard  gauge, 
satisfies  the  requirements.  Solid  wire  is  better  than  stranded,  having  a 
longer  life.  The  same  wire  may  be  used  for  guard -wire  spans.  Guard 
wires  should  be  run  over  the  span  wires  and  secured  to  them  by  binding 
wire  sweated  at  the  ends  of  the  lappings.  In  some  atmo.spheres  it  is 
necessary  to  use  bronze  instead  of  steel  wire.  On  bracket  arm  work,  a 
span  wire  from  the  pole  to  a  standard  clamped  to  the  end  of  the 
bracket  makes  the  best  job,  but  a  neat  and  good-looking  arrangement 
is  hard  to  find.  Secure  erection  is  often  neglected  for  the  sake  of  light 
or  ornamental  appearance,  with  sad  results. 

Telephone  and  pilot  wires  are  sometimes  run  on  tramway  poles. 
Hard-drawn  copper  is  the  best  material.  Good  telegraph  practice 
should  be  followed  in  the  design  and  attachment  of  the  insulators,  but 
a  somewhat  freer  use  of  shackles  is  sometimes  desirable.  These  wires 
are  sometimes  carried  on  the  trolley  or  guard-wire  span  wires,  but  it  is 
difficult  to  make  a  good  job  of  this.  No.  12  wire  is  usually  large 
enough;  smaller  sizes  are  too  weak.  They  should  be  carried  at  such 
levels  and  positions  that  they  cannot  be  blown  across  the  trolley  wires 
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if  broken  in  a  gale.  The  t>f)eaking  on  these  telephone  lines  would  be 
improved  if  they  rotated  after  the  manner  of  Post  Office  trunk  lines. 
They  generally  suffer  much  from  trolley-wire  induction. 

Overhead  feeders  have  sometimes  to  be  provided  for.  They  have  to 
be  carried  from  susjjender  wires  and  to  be  covered,  best  done  by  hard 
cotton  or  hemp  braiding  saturated  with  waterproof  preservative  com- 
pound. These  conductors  should  be  shackled  off  at  every  pole.  If 
they  are  large  it  will  be  necessary  to  increase  the  size  and  stiffness  of 
the  poles  used.  As  regards  appearance  such  feeders  are  very  objection- 
able, and  they  complicate  the  overhead  engineering  considerably, 
especially  at  feeder  poles.  Hut  the  saving  of  underground  work  is  oft- 
times  an  important  economy,  and  a  perfectly  good  job  can  be  made. 

Time  and  space  limit  this  discussion  to  matters  of  material.  Much 
might  be  said  on  erection,  but  I  have  probably  said  quite  enough  for 
one  time.  There  must  be  now  a  good  deal  of  information  available  as 
to  the  normal  life  of  various  items  of  overhead  equipment  under  various 
Conditions  of  Iraflic  and  atmosphere  ;  and  also  as  to  the  nature  and 
frc(|uency  of  breakdowns.  Mr.  Mcl'-lroy  last  year  made  a  laudable 
attempt  to  collect  some  of  this  information,  and  I  am  considerably 
indebted  to  the  paper  which  he  prepared  for  the  last  conference  of  the 
Municipal  Tramways  Association.  This,  however,  is  only  a  buginning, 
and  only  partial  because,  for  some  reason  not  easy  to  understand,  no 
information  was  given  to  Mr.  MclClroy  by  any  tramway  company's 
officials.  It  is  by  the  collation  and  discussion  of  information  from  all 
sources  that  advance  may  be  expected,  and  every  little  helps,  so  the 
continuation  of  Mr.  McElroy's  good  start  is  highly  desirable. 

The  cost  of  overhead  work  seems  to  vary  a  good  deal  more  than  it 
should.  Some  authorities  put  it  at  ;f  1,500  to  ^2.000  per  mile  of  route, 
but  I  don't  know  how  so  much  can  be  properly  spent,  Thoroughly 
g^ood  span- wire  work  for  either  donble  or  single  lines  can  l>e  erected 
for  £1,100  per  route  mile,  with  fair  profit  to  the  contractor.  Bracket 
arm  work,  fof  single  lines,  where  a  single  line  of  poles  is  generally 
sufficient,  can  be  done  for  ;f  1,000  per  route  mile,  or  even  less  under 
specially  favourable  conditions.  These  rates  include  average  amounts 
of  guard  wiring  and  proportion  of  junctions,  but  very  heavy  and 
complex  junctions,  car-shed  fan-work,  and  similar  special  requirements 
will  involve  some  additional  expense.  A  great  deal  of  money  can  be 
spent  on  elaborate  scroll-work  and  fancy  painting,  especially  if  a  little 
goldleaf  is  thought  necessary  to  harmonise  with  the  surroundings;  but 
these  are  matters  of  taste  rather  than  engineering,  and  those  who  like 
to  pay  for  them  will  doubtless  continue  to  do  so. 

In  some  towns  there  certainly  is  the  excuse  that  the  overhead  struc- 
ture is  the  only  thing  visible  in  the  streets  that  bears  the  slightest  trace 
of  design  or  grace,  of  which  the  most  should,  therefore,  be  made. 

Discussion. 

Mr.  \V.  M.  MoRDEV  said  that  it  was  on  matters  of  detail  such  as  were 
dealt  with  in  this  paper  that  the  greatest  difficulty  generally  existed  in 
getting  reliable  information  based  on  experience.  There  was  a  distinct 
field  which  could  be  filled  by  the  author— for  a  really  good  detail  book 
on  tramway  construction — a  book  dealing  fully  and  carefully  with  the 
subject  from  an  engineering  and  workshop,  linesman's  and  trackman's 
point  of  view.  There  was  a  great  deal  of  information  in  this  paper  in 
a  condensed  form  that  could  very  usefully  be  worked  out  in  detail  in 
such  a  work.  They  might  congratulate  themselves  that  although  late  in 
starting  they  had  done  better  tramway  work  than  any  of  the  countries 
that  set  an  example  by  starting  earlier.  Mr.  Sayers  had  referred  to 
the  use  of  centre  poles,  and  pointed  out  that  they  were  a  nuisance  and  a 
danger.  This  was  true  both  for  tramways  and  for  ligliting.  Lines  of 
posts  down  the  middles  of  busy. streets  often  took  awav  a  third  of  the 
usefulness  of  the  streets.  So  far  as  appearance  went,  wood  poles  were 
seldom  satisfactory  and,  as  to  cost,  it  was  not  always  remembered  that 
reconstruction  might  make  wood  more  costly  than  iron  poles.  He  was 
rather  surprised  the  other  day  in  one  of  onr  large  electrical  factories  to 
firtd  that  for  oil-switcTi  work  there  was  a  return  to  vulcanite  insulators 
for  the  support  of  the  metal  parts  in  the  oil,  and  he  was  told  that  under 
such  conditions  the  vulcanite  insulators  did  not  deteriorate  on  the  sur- 
face, that  they  did  not  crack,  and  that  they  were  more  durable  than 
porcelain  Mr.  Sayers  had  not  mentioned  one  of  the  most  largely  used 
insulators  in  the  world,  the  United  States  glass  insulator  with  a  wooden 
stalk,  which  had  never  found  popularity  in  this  country.  Was  this 
diflerence  because  our  climate  was  moister  and  more  condensation  took 
place  on  the  glass  ?  He  would  have  thought  that  the  difference  in  that 
'res|)ect  between  a  glazed  insulator  and  one  made  of  glass  would  have 
"been  small.'  At  any  rate,  there  were  mechanical  reasons  why  we  were 
better  without  the  wooden  stalks.  The  author  had  not  referred  to  the 
V  insulator  or  fork  lightning  arrester— the  arrangement  of  two  wires 
that  are  spread  out  like  a  V-^  an  arc  started  at  the  bottom  being  carried 
up  by  magnetic  repulsion  as  well  as  by  the  current  of  air.  It  had  been 
found  possible,  by  that  simple  means,  to  protect  lines  which  went 
through  open  country  at  altitudes  of  4,000  to  6,000  ft.,  through  bare 
country  without  any  trees,  and  where  there  was  nothing  to  act  as  a 
protection  to  the  wires. 

Mr.  A.J.  Lawson  (referring  to  the  proposed  standard  poles)  said  he 
thought  the  first  pole  was  much  too  light.  All  the  suggested  poles  were 
loo  light.  ^  The  diameters  were  too  small— a  very  slight  increase  in  the 
»M?eightr  with  an  increase  of  diameter,  would  have  given  a  stronger  pole. 


The  weakest  section  of  all  was  the  bottom  section,  which  was  subjected 
to  the  greatest  stress  and  to  the  greatest  corrosion,  and  had  not  a  factor 
of  safety  in  some  cases  of  more  than  two  and  a  half  with  ordinary 
strains.  He  had,  within  the  last  three  years,  put  up  a  great  number  of 
poles  heavier  than  the  proposed  standard,  and  they  had  not  been  satis- 
factory. They  had  bent  from  the  ground  line  upwards,  and  the  heavier 
poles  had  given  way  at  the  top  joint,  and  sometimes  at  the  second  joint. 
He  would  suggest  that  what  was  now  the  medium  pole  (if  they  would 
adhere  to  half  inches  instead  of  going  to  inches)  should  be  the  No.  i 
pole :  that  which  was  called  the  heavy  pole  should  be  the  medium  pole, 
and  that  a  pole  weighing  something  like  1,2701b.  or  more  should  be 
Xo.  3  pole — the  strongest— and  that  the  diameters  should  be  8,  9,  and 
10  in.  The  section  insulator  which  Mr.  Sayers  showed  had  been  re- 
designed with  a  straight  underline,  and  he  had  used  it  for  the  last  three 
years,  almost  exclusively  on  some  fifty  miles  of  track  at  least.  He  had 
never  anchored  any  wire  attached  thereto.  He  had  this  objection,  how- 
ever, to  the  insulator — at  least  to  the  insulating  material  it  decomposed, 
it  cracked,  and  sometimes  the  makers  themselves  in  putting  it  together 
WJied  gas  tongs  or  some  tool  of  that  kind  and  broke  the  insulating  sur 
face.  That  section  insulator  with  proper  insulating  material  was,  in 
his  opinion,  the  best  that  he  had  seen.  Regarding  porcelain  insulators 
as  secondary  insulators,  they  were  very  good,  provided  they  were  of 
sufficient  strength;  but  they  had  to  be  properly  designed.  Ordinary 
stock  insulators  were  not  strong  enough,  and  gave  a  lot  of  trouble.  He 
thought  toughened  glass  would  be  better  still.  The  best  overhead  con- 
struction, in  his  opinion,  was  the  span  wire ;  it  was  the  most  flexible, 
the  easiest  running,  and  gave  the  least  hammering.  In  Birmingham, 
where  he  was  compelled  to  adopt  bracket-arm  construction  on  each 
side  of  the  street  on  some  miles  of  doable  track,  a  very  peculiar  effect 
was  produced,  for  occasionally  there  were  centre  poles  and  occasionally 
span  wires.  Ostensibly  the  bracket-arm  construction  was  insisted  upon 
in  order  that  fire  escapes  might  have  a  clear  run  through,  and  they 
could  imagine  what  the  result  would  be  with  first  centre  poles  and  then 
span  wires,  when  the  fire  escape  attempted  to  pass  through  (which  was, 
however,  very  rarely  the  case),  but  the  cost  was  increased  by  about  ;f  100 
per  mile,  and  now  the  general  manager  of  the  Birmingham  tramways 
insisted  that  all  new  work  should  be  on  the  span-wire  principle !  Poles 
were  very  often  made  unsightly  by  scroll  work.  His  own  idea  of  proper 
overhead  construction  was  a  pole  nicely  designed,  and  with  nice  tinials 
and  columns,  and  no  scroll  work  at  all,  with  a  plain  span  wire  and  as 
plain  construction  generally  as  they  could  possibly  get.  Regarding 
cost,  he  had  put  up  some  30  to  40  miles  of  line  -doing  the  work  without 
a  contractor,  simply  paying  for  labour  at  the  current  price  in  the 
district,  and  purchasing  material  in  the  open  market,  and  did  not 
think  there  was  a  fair  profit  to  the  contractor  who  had  to  bear  certain 
office  and  administrative  expenses  in  ;f  1,000  a  mile  or  in  ;f  1,200  a  mile. 
He  thought  Mr.  Sayers  should  allow  at  least  another  ;f  100  a  mile.  He 
was  speaking  of  the  total  cost,  and  included  in  that  the  raising  of  the 
telephone  and  telegraph  wires. 

Mr.  W.  H.  Booth  asked  Mr.  Sayers  if  he  could  give  any  information 
on  the  question  of  the  bow  trolley,  and  some  idea  of  the  relative  advan- 
tages of  the  two  types  of  trolley,  and  also  something  about  galvanising, 
and  the  proper  preparation  of  wire  for  galvanising.  He  would  like  to 
know  if  there  was  anything  better  than  pare  zinc  for  galvanising.  It 
seemed  to  him  that  something  softer  would  be  better.  Mr.  Sayers  had 
referred  to  the  lapping  of  the  joint  roUnd  the  horse-collar  by  charcoal 
wire,  which  was,  perhaps,  preferable  to  nozzling ;  for  when  the  men 
finished  the  nozzling,  they  took  hold  of  the  nozzle  by  means  of  pincers, 
and  worked  it  round  and  round  for  the  sake  of  consolidating  the  wire 
This  scraped  off  the  zinc,  and  that  meant  practically  taking  off,  perhaps, 
three  years'  life  from  the  overhead  equipment  on  the  day  that  it  was 
put  up.  Another  point  was  that  they  were  always  accustomed  to  put 
up  the  overhead  system  on  the  principle  of  a  harp.  Kvefything  was 
stretched  as  much  as  possible.  Was  there  any  objection  to  allowing 
the  span  wire  more  dip  ?  The  strain  would  be  considerably  reduced  if 
the  span  wire  were  put  in  with  a  considerable  amount  of  dip  As  to 
poles,  why  should  not  the  pole  be  made  with  a  collar  at  the  ground 
level  about  9  in.  long,  which  would  only  add  a  few  pounds  to  the  weight, 
but  would  add  many  years  of  life  to  the  pole,  as  it  would  take  years  to 
rust  through  the  collar  at  the  floor-line. 

Mr.  W.  H.  Tt,-KNER  said  that  in  fitting  up  an  electrical  apparatus  for 
automatically  operating  the  tramway  points  in  High  Street,  Sheffield, 
he  found  it  necessary  to  drill  the  pole  at  the  bottom,  about  12  in.  below 
the  road  level,  in  order  to  bring  the  cables  down  the  pole  into  the  box, 
and  as  soon  as  the  drill  pierced  the  pole  it  was  seen  riiat  water  had 
somehow  got  into  the  pole  to  a  depth  of  at  least  6  in.  above  the  road 
level.  How  it  got  there  he  had  never  been  able  to  find  out,  but  he 
thought  probably  that  the  finial  at  the  top  had  been  left  off  during  con- 
struction, and  that  the  water  had  got  in  that  way.  With  respect  to 
trolley-wire  breakages,  these  in  most  cases  happened  where  soldered 
ears  were  used.  He  believed  that  with  the  breakages  on  the  I^eds 
city  tramways,  that  had  been  found  to  be  the  case,  and  grooved  wire 
and  mechanical  ears  were  now  being  installed  there  on  the  busiest 
routes. 

Mr.  E.  W.  Dickinson  said  that  he  had  a  little  experience  some  years 
ago  in  which  some  American  engineers  had  specified  wooden  poles  for 
a  lighting  job  in  the  tropics,  and  poles  were  sent  over  from  America 
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made  of  very  soft  pine.  The  result  was  that  in  about  three  years,  at 
the  base  of  the  pole  the  only  useful  timber  left  was  about  the  size  of 
a  pencil.  But  they  replaced  these  with  native  pine  and  balata,  and  he 
thought  if  timber  were  carefully  chosen  to  satisfy  local  conditions,  it 
would  be  found  to  last  ten  or  fifteen  years.  Regarding  ears,  he  thought 
that  the  process  of  soldering  tended  to  soften  the  trolley  wire  for  one 
thing,  and  the  general  tendency  at  present  was  to  go  in  for  mechanical 
ears,  using  grooved  trolley  wire. 

The  Chairman  (Mr.  A.  L.  C.  Fell)  said  he  failed  to  see  why  the 
General  Post  Office  and  the  National  Telephone  Company  should  be 
allowed  to  put  up  unsafe  wires  and  call  upon  the  tramway  authorities 
to  protect  the  public.  That  was  a  great  point  which  the  tramway 
authorities  should  take  up.  There  was  a  case  just  before  he  left 
Sheffield,  where  the  guard  wires  were  perfectly  put  up.  The  guard 
wires  and  the  trolley  wire  were  new  and  perfectly  clean,  but  unfortu- 
nately the  Post  Office  wires  overhead  came  down  on  top  of  the  tramway 
wires,  and  were  covered  with  soot,  and  they  wrapped  round  the  trolley 
wire  and  guard  wire,  and  instead  of  earthing  as  they  should  have  done 
the  bad  contact  caused  arc.  The  Post  Office  fuses,  which  were  put  in 
specially,  failed,  and  the  instruments  in  Manchester  were  burnt  out. 
That  was  entirely  due  to  a  defective  overhead  telegraph  wire,  which 
really  should  have  been  underground.  With  regard  to  the  point  about 
the  No.  o  S.W.G.  trolley  wire,  although  there  might  be  no  electrical 
necessity  for  a  larger  trolley  wire,  it  appeared  from  the  records  of  the 
country  that,  in  the  majority  of  accidents  to  trolley  wires,  the  break 
occurred  more  frequently  where  a  single  o  trolley  wire  was  used  than 
with  heavier  wires.  In  America  and  on  the  Continent  the  single  o  trolley 
wires  had  been  generally  used,  and  they  were  going  in  for  a  larger  wire 
now,  and  accidents  were  less  frequent.  He  found  that  if  they  got  the 
original  bar  rolled  rather  larger  and  gave  the  trolley  wire  an  extra 
draw  through  the  vice  they  could  increase  the  tensile  very  much  with- 
out decreasing  the  torsional  test.  It  was  well  worth  paying  a  little 
more  money  to  get  that  done  rather  than  putting  up  a  larger  wire. 
With  regard  to  bronze  and  other  special  wires,  he  had  put  up  a  great 
many  miles  of  them,  and  he  found  that,  although  the  wires  had  a  much 
higher  resistance,  it  paid  over  and  over  again  to  put  up  a  special  high 
resistance  wire  with  a  high  tensile  test  at  important  junctions,  and  to 
feed  it  separately,  so  that  they  did  not  get  a  drop  on  it.  There  was  no 
difficulty  in  getting  a  wire  now  from  24  to  25  tons  tensile,  which  would 
give  ten  twists  in  eight  inches.  With  regard  to  span-wire  construction, 
he  agreed  that  this  was  the  best  system,  but  it  was  often  very  difficult 
to  put  up  poles  on  both  sides  of  the  street  on  account  of  the  pavements 
being  full  of  pipes,  and  it  was  necessary  to  go  in  for  side -wire  con- 
struction. There  was  no  trouble  and  no  danger  in  putting  up  a  long 
bracket  arm.  He  had  put  them  up,  up  to  22  ft.  long.  With  regard  to 
the  anchoring  of  trolley  wires,  the  great  trouble  in  the  span-wire  con- 
struction was  that,  in  anchoring  the  wire,  they  had  to  form  a  very  ugly 
fork,  which  caught  up  the  trolley  head  if  the  trolley  left  the  wire.  It 
might  easily  be  arranged  so  that  they  could  put  up  a  double  pullofT  for 
taking  the  trolley  wire  over  an  extra  span  wire,  and  from  that  anchor 
in  a  vertical  plane,  so  that  if  the  trolley  went  off  it  went  up  in  the  air 
and  missed  the  fork.  The  advantage  was  that  if  the  trolley  wire  broke 
the  ends  of  the  wires  were  held  up  in  position  and  did  not  drop  down 
into  the  street,  and  the  cars  could  l>e  kept  running.  With  regard  to 
centre  poles,  from  the  traffic  point  of  view  centre  poles  were  fatal  for  the 
proper  running  of  a  tramway.  As  to  larger  poles,  the  greatest  difficulty 
in  dealing  with  ordinary  surveyors  was  that  they  all  wanted  to  decrease 
the  size  of  the  poles.  On  the  point  of  soldered  and  mechanical  ears, 
his  experience  had  been  that  soldered  ears  were  a  mistake,  because 
they  could  never  be  quite  sure  that  the  ordinary  wireman  was  going 
to  use  the  proper  temperature.  With  regard  to  Mr.  McElroy's 
statistics,  they  were  useful  in  themselves,  and  he  suggested  that 
Mr.  Sayers,  before  the  conference  at  the  Tramways  Exhibition  in 
the  summer  with  the  Municipal  Tramways  Association,  should  get 
together  similar  information  from  all  the  companies,  and  they  might 
discuss  them,  and  have  a  sort  of  peace  conference  over  a  combined 
paper. 

Mr.  Savers  in  replying  said  that  the  question  of  the  use  of  glass 
insulators  in  America  and  some  continental  countries,  and  their  non- 
use  here,  was  purely  a  question  of  climate.  The  glass  surface  had  the 
peculiar  property  of  condensing  water  from  the  damp  atmosphere  in  a 
continuous  film,  and  thus  producing  a  considerable  amount  of  leakage, 
whereas  the  glazed  insulator  condensed  as  much  water,  but  in  isolated 
drops,  and  did  not  leak  nearly  as  much  as  glass ,  and  that  was  the  great 
reason  why  glass  had  not  made  way  here.  The  question  of  the 
lightning  arrester  and  the  non-use  of  the  horned  pattern  here,  was 
another  case  of  climatic  difference.  Mr.  Lawson  thought  the  standard 
poles  too  light,  but  he  would  point  out  that  in  the  specification  there 
was  nothing  to  limit  the  thickness  of  the  tubes.  Of  course  it  was 
perfectly  easy  to  obtain  larger  outside  diameters,  but  there  was  a  great 
objection  to  increasing  these  dimensions.  On  the  question  of  corro- 
sion, that  was  an  important  point  on  which  they  hsid  hardly  enough 
experience  to  say  much  about  at  present.  He  had  sections  cut  at  the 
bottom  of  poles,  which  had  been  in  use  ten  years,  at  the  ground-line, 
and  it  did  not  appear  that  the  internal  corrosion  was  very  rapid.  It 
might  be  advisable  to  adopt  some  measure  to  prevent  internal  corro  - 
sion  and  give  a  greater  life  to  the  pole.    One   means  of  doing   this 


would  be  to  fill  the  pole  up  with  weak  Portland  cement  concrete,  and 
it  would  also  give  the  post  additional  stiffness.  If  the  cost  of  moving 
telegraph  and  telephone  wires,  and  gas  and  water  pipes,  and  so  on, 
was  added  to  the  cost  of  the  overhead  work,  of  course  /i,20o  or 
;f  1,000  for  a  single  post  line  might  not  be  sufficient.  He  was  sorry  he 
could  not  give  information  about  bow  trolleys.  As  regarded  the 
galvanising  of  iron  wire,  the  most  important  point  in  that  process,  as 
regards  the  wire  itself,  was  the  pickhng.  There  was  an  objection  to 
slackening  the  tension  on  trolley  wires  or  span  wires.  There  had  been 
a  good  deal  of  experience  about  the  desirability  of  tightly-stretched 
wire  with  telegraphic  work,  and  telegraphic  engineers  always  pulled 
their  wires  up  as  tightly  as  possible,  having  regard  to  the  range  of 
temperature.  A  tightly-strung  system  was,  on  the  whole,  steadier  and 
less  liable  to  disturbance  by  wind  or  blows,  or  any  other  disturbing 
element,  than  a  slack  system.  It  looked  better,  and  there  was  a 
greater  co-operation  and  natural  support  between  the  different 
members  of  the  whole  structure.  In  countries  where  hard  and 
durable  wood  was  abundant,  and  therefore  cheap,  he  saw  no  reason  why 
wooden  poles  should  not  have  useful  application.  With  r^ard  to 
soldering,  the  hotter  the  bit  the  less  heated  the  wire  became,  and  less 
softening  took  place.  The  reason  why  wind  and  snow  had  to  be 
regarded  in  respect  of  guard  wires,  but  were  comparatively  insignifi- 
cant with  regard  to  trolley  wires,  was  simply  because  the  additional 
stress  on  a  No.  8  wire  when  laden  with  snow,  and  blown  upon  by  a 
hurricane,  was  a  very  much  larger  proportional  addition  to  the  sus- 
pended stress  than  in  the  case  of  the  trolley  wire.  It  was  news  to  him, 
and  he  would  be  glad  to  see  any  statistics  available  showing  that  there 
were  more  accidents  with  No.  o  trolley  wires  than  with  thicker  wires. 
It  did  not  seem  to  him  that  this  should  be  so.  because  the  wire  had  a 
bigger  margin  of  safety  than  the  supporting  structure.  Mr.  Fell's 
advice  that  he  should  collect  statistics  and  information  from  the 
companies  he  would  be  very  glad  to  take.  He  had  already  made  a 
beginning,  but  some  people  did  not  keep  the  records  they  might,  and 
some  gentlemen  did  not  like  to  give  the  records  they  had.  However, 
he  thought  he  would  be  able  to  overcome  the  reluctance  in  some  cases. 
A  vote  of  thanks  was  awarded  to  Mr.  Sayers  for  his  paper. 

TRAMWAY  AND  ELECTRIC   RAILWAY 
LEGISLATION. 


Some  of  the  preliminary  steps  for  the  consideration  of  private  bills 
have  now  been  carried  out  at  Westminster.  Most  of  the  bills  relating 
to  tramways  and  electric  railways  have  been  before  the  Examiners,  and 
in  a  few  cases  non-compliance  with  the  Parliamentary  standing  orders 
have  been  reported.  The  decision  of  the  Standing  Orders  Committee 
on  most  of  these  measures  has  yet  to  come.  The  various  bills  have  been 
apportioned  between  the  two  Houses,  and  have  been  read  a  first  time. 

SKCOND  RKADINOS.— In  the  House  of  Lords.  February  21  : 
Blackpool  Improvement.  Nottingham  Corporation.  February  24 . 
Metropolitan  District  Railway.  February  27  :  Gosport  and  Farehani 
Tramways.  West  Cumberland  Electric  Tramways  (Extension  of  Time). 
March  2  :  Tyneside  Tramways  and  Tramroads.  March  3 :  Metro- 
politan and  Great  Central  Railway  Company's  Southend  and  Col 
Chester  Light  Railways.  Mexborough  and  Swinton  Tramway.s 
(Extension  of  Time),  Oldham  and  Saddleworth  District  Tramways. 

In  the  House  of  Commons,  February  27 :  Aberdare  Tramways, 
Accrington  Corporation,  Birmingham  Corporation,  Croydon  Cor- 
poration, Halifax  Corporation,  Swansea  Corporation.  March  i : 
Great  Western  Railway  (New  Railways),  Whitechapel  and  Bow 
Railway. 

COVKNTRY  KLKCTRIC  TRAMWAYS. —On  March  i ,  the  Standing 
Orders  Committee  of  the  House  of  Commons  reported  that  the 
promoters  of  this  Bill  had  stated  their  intention  of  not  proceeding  with 
it.     This  was  an  extension  of  time  bill. 

LONDON  OOUNTY  OOUNCIL  (TRAMWAYS).  -In  the  House  of 
Commons  Sir  Frederick  Banbury  and  other  members  have  given 
notice  of  a  motion,  to  be  proposed  after  the  second  reading  of  this  bill, 
for  the  omission  from  the  measure  of  the  proposed  tramways  along  the 
Victoria  Embankment  and  across  Black  friars  and  Westminster  Bridges. 

WIQAN  CORPORATION.  —The  Standing  Orders  Committee  of  the 
House  of  Commons,  having  considered  the  non-compliance  with 
standing  orders  in  connection  with  this  bill,  reported  on  March  i  that 
the  bill  should  be  allowed  to  proceed,  provided  the  powers  to  construct 
tramway  No.  2  be  struck  out,  unless  the  consent  of  Aspull  Urban 
District  Council  be  proved  before  the  Committee  which  will  consider 
the  bill. 


Motor  Bus  Proposal  Defeated.  -At  a  meeting  of  the  South 
Shields  Town  Council  on  Wednesday,  February  22,  Alderman  Read- 
head  strongly  urged  the  Council  to  defer  the  opening  of  the  tenders 
for  the  construction  of  the  electric  tramway  scheme  until  exhaustive 
inquiries  had  been  made  as  to  the  working  of  the  motor  'buses,  and 
the  advisability  or  otherwise  of  using  them  in  preference  to  con- 
structing electric  tramways.  The  proposal  was,  however,  defeated  by 
ten  votes  to  eight,  and  it  was  decided  to  proceed  without  delay  to 
consider  the  tenders  for  the  laying  of  the  electric  tramways. 
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APPARATUS  FOR  DRYING  SAND. 


The  apparatus  illustrated  below  is  a  revolving  cylinder,  the  wet  sand 
being  fed  into  it  by  means  of  a  worm  conveyor.  The  box  in  which  the 
worm  works  can  be  made  to  hold  from  one  to  two  tons  and,  if  desired, 
this  can  be  replenished  by  an  elevator  or  any  suitable  traveller  ;  other 
means  of  feeding  can  be  adopted  to  suit  circumstances. 

The  cylinder  is  made  of  strong  steel  plates,  and  it  is  6tted  together  in 
halves  for  ready  access  to  the  inside  parts.  The  stove  being  at  the 
feeding  end,  the  wet  sand  prevents  the  plates  from  getting  highly 
heated.  The  furnace  can  be  arranged  for  burning  either  coke,  pro- 
ducer gas,  or  liquid  fuel.  A  means  of  healing  which  is  nearly  self- 
acting,  easily  regulated,  quickly  started,  and  turned  oflf  at  pleasure.  i.s 
a  very  obvious  convenience  for  such  work  as  this.  Liquid  fuel  being 
now  in  plentiful  supply,  together  with  good  appliances  for  using  it,  this 
should,  in  many  cases,  facilitate  the  adoption  of  this  method  of  auto- 
matic drying. 

The  internal  construction  of  this  machine,  however,  is  such  that  no 
very  great  amount  of  heat  is  required.  Sand  does  not  roll  along  the 
bottom  in  bulky  masses,  as  is  generally  the  case  in  cylinder  drying. 
It  is  carried  upwards  and  thinly  distributed  throughout  the  whole 
apparatus,  thus  making  it  practicable  to  dry  at  a  very  moderate  heat ; 
whilst  the  cylinder  is  so  nearly  balanced  that  a  man  with  a  handle  could 
turn  it  at  the  required  speed.  Without  going  into  a  detailed  description, 
some  idea  of  the  effect  of  these  internal  arrangements  may  be  gathered 
when  it  is  mentioned  that  with  a  revolving  cylinder  only  loft.  long  the 
sand  must  travel  no  less  than  360  ft.,  in  a  thin  stream,  before  it  can 
reach  the  discharging  end.  If  such  a  cylinder  be  rotated  four  turns  a 
minute,  the  time  taken  in  passing  through  will  be  exactly  20  minutes. 


railway  companies  who  invariably  dry  their  sand  in  pans  placed  over 
the  lighting-up  fires,  the  heat  from  which  would  otherwise  be  wasted. 
The  cylinders  here  described  can  easily  be  erected  over,  or  near 
to,  such  lighling-up  furnaces,  so  as  to  carry  a  flue  under  the 
apparatus  and  thus  give  all  the  heat  required.  Hence  the  heat  from 
these  standing  fires  can  be  turned  to  good  account  as  at  present, 
together  with  the  economy  of  an  automatic  process  turning  out  a 
vastly  improved  product.  At  most  locomotive  depots  electric  current 
is  available,  so  that  the  small  motive  power  for  driving  could  readily 
be  found. 

All  information  respecting  these  appliances  may  be  obtained  from 
Mr.  Edward  Robinson,  133,  Castelnau  Road,  Barnes,  lx)ndon,  S.W., 
who  is  the  inventor,  and  who  supplies  the  apparatus. 


MUNICIPAL    TRAMWAY    CONFERENCE    IN 
LONDON. 


A  conference  of  representatives  of  twenty-nin«  local  authorities  in 
the  United  Kingdom  owning  and  working  tramways  took  place  on 
Monday,  February  13,  at  the  Westminster  Palace  Hotel,  Ix;ndon.  The 
principal  object  of  the  Conference  was  to  consider  what  action  should 
be  taken  in  regard  to  the  application  for  power  to  run  omnibuses  con- 
tained in  the  Midland  Railway  Bill,  the  North  Eastern  Railway  Bill, 
and  the  Great  Western  Railway  Bill  of  the  present  session.  Councillor  D. 
Boyle,  chairman  of  Manchester  Tramways  Committee,  presided,  and  the 
conference  adopted  a  resolution  with  a  view  of  obtaining  an  amend- 


\ 
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Three  speeds  are  provided,  and  the  feed  can  be  regulated  according  to 
the  condition  of  the  sand. 

A  further  economy  of  heat  is  effected  by  means  of  a  jacket  round  the 
sheet-iron  chimney,  forming  an  annular  space,  down  which  the  fan 
draws  its  air,  heated  by  the  hot  chimney  and  free  from  smoke  or 
fumes.  Air  thus  heated  is  driven  by  the  fan  through  the  drying 
cylinder,  carrying  off  the  vapour  and  giving  the  good  effects  of  wind 
drying  upon  sand.     This  fan  only  takes  about  J  h  p.  to  drive. 

At  the  discharging  end  is  seen  a  screen,  which  revolves  with  the 
cylinder,  the  fine  sand  falling  through,  whilst  the  rough  parts  pass  out 
at  the  extreme  end.  These  separated  products  can,  of  course,  be  dealt 
with  in  any  convenient  way.  They  can  fall  into  suitable  boxes  on 
wheels  if  prefe/red,  or  a  simple  elevator,  as  shown  in  the  drawing, 
could  pass  the  finished  sand  over  a  wall  or  bulk  head  without  any  hand- 
ling at  all.  Hence  the  labour  involved  in  the  whole  process  is  reduced 
to  a  minimum,  and  the  same  may  be  said  of  the  space  occupied  by  the 
apparatus.  A  cylinder  10  ft.  long  by  3  ft.  in  diameter  would  dry  sand 
enough  for  all  but  a  few  of  the  largest  tramway  requirements.  In 
many  cases  it  would  not  be  necessary  to  work  such  a  cylinder  more 
than  one  day  a  week.  Nothing,  therefore,  would  be  lost  by  having  an 
installation  of  much  larger  capacity  than  the  daily  consumption  might 
demand. 

It  is  well  known,  however,  that  the  drying  of  sand  in  the  usual  pans, 
or  hot  plates,  sifting,  turning  by  hand,  etc.,  etc  ,  not  only  involves 
much  very  disagreeable  work,  but  the  sand  thus  treated  is  generally 
roasted,  and  its  sharpness  and  utility  greatly  diminished,  whilst  sand 
dried  with  wind  and  a  moderate  temperature  will  go  farther  and  be 
much  more  effective. 

It  is  claimed,  moreover,  that  this  system  of  drying  is  of  great  interest 
not  only  for  companies  using  electric  traction,  but  also  for  the  large 


ment  of  the  clauses  so  as  to  restrict  the  power  of  the  railway  com- 
panies to  the  conveyance  of  passengers  to  and  from  any  of  their 
railway  stations.  The  conference  had  also  under  consideration  a 
memorandum  issued  by  the  Tramways  and  Light  Railways  Association 
suggesting  important  alterations  in  the  constitution  of  the  Light  Rail- 
way Commission.  The  memorandum  included  a  suggestion  that  the 
Commissioners  should  be  authorised  to  grant  compulsory  running 
powers  over  tramways  and  light  railways.  The  conference  expressed 
the  opinion  that  the  proposals  were  highly  objectionable,  and  a  com- 
munication was  ordered  to  be  sent  to  the  Municipal  Corporations  Asso- 
ciation in  reference  to  the  matter.  The  conference  also  had  before 
them  the  draft  of  a  bill  which  the  Cyclists'  Touring  Club  and  the 
Automobile  Association  are  promoting  in  the  present  session  of  Parlia- 
ment with  a  view  to  compelling  all  vehicles  to  carry  red  lights  at  the 
rear  at  night.  It  was  resolved  that  hearty  support  should  be  given  to 
this  bill. 

The  meeting  was  held  in  private,  but  we  understand  that  the  decision 
to  oppose  the  application  by  the  railway  companies  for  powers  to  run 
motor  omnibuses  was  strongly  opposed.  A  number  of  those  present 
recognised  the  futility  and  unwisdom  of  the  course  proposed,  and  had 
the  municipal  tramway  departments  of  the  country  bc«n  fully  repre- 
sented it  is  probable  that  the  proposal  would  have  been  negatived. 

A  second  conference  was  held  in  London  on  Tuesday,  February  28, 
of  the  Mupicipal  Tramways  Association  for  the  purpose  of  considering 
proposals  of  .several  railway  companies  to  establish  motor  omnibuses 
in  connection  with  their  railways.  Councillor  Boyle,  Chairman  of 
the  Manchester  Tramways  Committee,  presided,  and  about  twenty 
authorities  were  represented.  The  conference  framed  a  clause  which 
provided  for  the  limitation  of  the  service  of  motor  'buses  to  routes 
between  the  companies'  railway  stations,  and  fixed  points  outside. 
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ANALYSES  OF  TRAMWAY   REPORTS. 


DARWEN  CORPORATION  TRAMWAYS. 


NET    REVENUE    ACCOUNT. 


YEAR  ENDING  MARCH  31,  1904. 


Electric  traction  inaugurated,  October.  1900. 


Borrowing  powers  . . 

Loans  outstanding 

Sinking  Fund 

Depreciation,  Renewal,  and  Reserve  Fund 


£ 
93.400 
72.250 

7.296 
3,000 


Balance  from  Revenue  Account 
Amount  received  for  excess  of  mileage' 

by  Darwen  cars  in  Blackburn  over! 

Blackburn  cars  in  Darwen     . .  .J 


Deduct- 
In  terest  (net) 
Sinking  Fund 
Depreciation 


d. 


2.411  7  9 
1,981  19  I 
1,050    o    o 


i        s.   d. 
3»795     3     4 

162    9    o 


CAPITAL    EXPENDITURE. 


Permanent  way,  land,  and  buildings  ... 

Electfieal  equipment  of  line  

Cars,  etc.    , .'  . .         . .         

Purchase  price  of  Blackburn   and   Over-Darwen 
Tramway  Company     . . 


Total 


33.390     8  6 

10,087  13  I 

9.593  15  4 

26,200     o  4 

£79,271  17  3 


Deficit  on  year's  working. 


£3.957  12    4 


5.443    6  10 


£1,485  14    6 


This  loss  is  covered  by  guarantees  to  the  amount  of  £350. 
TRAFFIC    8TATI8TIC8. 


Capital  expenditure  per  mile  of  single  track,  £11,594. 

REVENUE    ACCOUNT. 

INCOME. 


Population  served  

Length  of  line  operated  (single  track) 
Passengers  earned 

Car  mileage         . .         . .  . .  

Passengers  carried  per  car  mile 

Average  fare  per  passenger 

Operating  expenses  per  passenger 

Percentage  of  operating  expenses  to  total  receipts. 

Board  of  Trade  units 

Cost  of  Board  of  Trade  unit 

Board  of  Trade  unit  per  car  mile 


39,000 

6  ms.  67ch. 

2,236,082 

253.345 

i-27d. 

•god. 

68-80 

412,000 

ijd. 

163 


i        s.  d. 

Traffic  receipts 11,876  15    6 

Advertisements 274    7  10 

Sundries '  12    3    5 


Av.  per 

Car  Mile 

d. 

II  25 

•26 


DUNDEE  CORPORATION  TRAMWAYS. 


YEAR  ENDING  MAY  15,  1904. 


£12,163  6    9,    11  52 


Electric  traction  inaugurated  July,  1900. 


EXPENDITURE. 
Power  Expenses. 


Loans  outstanding 
Sinking  Fund 
Reserve  Fund,  etc. 


I 

220.410 

32.183 

9,208 


Cost  of  electric  energy 


£      s.   d 
3,004     6     o 


d. 
2-85 


CAPITAL    EXPENDITURE. 


Traffic  Expenses. 


Wages  of  motormen,  com- 

ductors,  and  inspectors 
Cleaning  and  oiling  cars . . 
Cleaning,  salting,  and 

sanding  track  . .         . .  ^ 

Uniforms  . . 

Licenses    . .         . .         . .  1 

Fuel,   power,    light,   and 

water   for    depots  and! 

waiting  rooms . . 
Miscellaneous      . .         . .  1 


2,160    9 
296  13 


119  o  4  I 
79  I  10  . 
13    o    o  i 


I 


67  17     6 
15  18     8 


2  05 

•28 


•II 

•08 
•01 


•06 
02 


Permanent  way     . . 

Buildings    . .  

Cars  

Machinery  and  plant 

Parliamentary  exi>enses 

Purchase  of  Tramway  Company's  undertaking 
Miscellaneous 


185,013  18 

18,113  17 

37.006     9 

1, 01 1     2 

10.933  18 

8,446  17 

2,855  12 


Total 


£263,381  16   0 


Capital  expenditure  per  mile  of  single  track,  £11,334. 

REVENUE    ACCOUNT. 

INCOME. 


2.752      I 


2-61 


General  Expenses. 

Salaries  and  wages        . . ,  306  19    8 

Rents        64     4     8 

Rates  and  taxes  ,.         ..;  292  15     2  I 
Printing  and  stationery. .  113     8     i 
Third  party  accident  in- 
surance ..          ..         ..  11735, 

Light  and  water. .         ..  70     7  11  ' 

Miscellaneous      ..         ..  9  17    4 


Traffic  revenue 
Other  revenue 


I  I  Av.  per 

I  Car  Mile 

i  s.    d.i       d 

.'     43.816  o  II  I    1115 

.1  621  26,         16 


•29 
•06 
•28 
•II 

II 
06 
01 


£44,437    3    5      1131 


EXPENDITURE. 
Power  Expenses. 


974  16     3 


•99         Cost  of  power 


i  i 

•I    10,344 


Permanent  way  . . 
Electrical  equipment 
Buildings  . . 
Cars,  etc 


Repairs. 

264  I     9 

344  6     I 

24  10  10 

1,004  I     6 


Traffic  Expenses. 


25 
33 
02 

■95 


Total  

Balance  carried  to  Net  Revenue  Account 


1,637      0      2     

—    1-55 

8,368    3    5 

3.795     3     4  i 

7-93 

359 

1 

12,163     6     9 

ir52 

Wages  of  Motormen,  con- 
ductors, inspectors,  etc' 
Cleaning  and  oiling  cars 
Salting  and  sanding  track 
Fuel,  light,  and  water 

Tickets 

Uniforms ' 

Licenses    . . 
Miscellaneous 


10,021     9     I 

251     5    9 

40     4     6 

469  15  II 

128  13     4 

433     8  10  I 

54     o    o  j 

8     7     3 


2*55 
•06 

01 

12 

03 
•II 

02 

002  , 


11,407     4     8 


I 


2^ 
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General  Expenses. 


Salaries 

590    0    0 

Rents  and  feu  duties     . . 

295    0    7 

Rates  and  taxes  . . 

971  13    5 

Fire  insurances   . . 

83  15    0 

Auditor's  fee 

40    0    0 

Printing,  stationery,  and 

advertising 

181  12    4 

Fuel,  cartage,  carriages. 

etc 

143  10    4 

Miscellaneous      .. 

103    7    2 

—     - 

Repairs. 

Permanent  way  .. 

1,350  14     6 

Cars,       buildings,      and 

machinery 

2,430  12  II 

Total  

Balance  carried  to  Net  Revenue  Account 


2,408  18  10 


3.781     7    5 


•15 
•07 

•25 
•02 
01 

05 

•04 
•03 


•34 
•62 


Traffic  Expenses. 


27,941  12    7 
16,495  10  10 


)f44.437     3     5 


NET    REVENUE    ACCOUNT. 


Balance  from  Revenue  Account 
Deduct— 

Interest 

Sinking  Fund 

Income  tax 

Depreciation,  renewal,  and  reserve 


6,836  17    5 

5,000  o    o 

479  5     4 

2,942  8  10 


Balance  applied  to  wipe  off  deficiency  on  previous  year's 
working  


•96 

7-11 

420 

11-31 


£     s.  d. 
16,495  10  10 


15,258  II    7 


£1,236  19    3 


TRAFFIC    8TATI8TIC8. 


Population  served  

Length  of  line  operated  (single)         

Passengers  carried  . .         . .         

Car  mileage  

Passengers  carried  per  car  mile  

Average  fare  per  passenger 

Operating  expenses  per  passenger 

Percentage  of  operating  expenses  to  total  receipts . 

Board  of  Trade  units 

Cost  per  Board  of  Trade  unit  

Board  of  Trade  units  per  car  mile 


163,000 

23  m.  I9chs. 

11,420,985 

942,969 

12*11 

•92d. 

•59d. 

6288 

1,661,721 

ijd. 

176 


ILFORD  URBAN  DISTRICT  TRAMWAYS. 


YEAR  ENDING  MARCH  31,  1904. 


Electric  traction  inaugurated,  March,  1903. 


Loans  outstanding 
Sinking  Fund 


I 


CAPITAL    KXPENDITURK. 


£      s.  d. 

115,011   19     6 
2,291     o     6 


Permanent  way 

Electrical  equipment 
Buildings  and  fixtures     . . 
Power-station  plant 

Cars  

Workshop,  tools,  and  sundry  plant 
Miscellaneous       

Total 


80,392 

15.234 
12,041 


s.    d. 

3  10 

19    3 

13    3 


10,441  10  II 
11,769    6    9 


1,152 
1,842 


£132,874    3  11 


Capital  expenditure  per  mile  of  single  track,  £12,655. 

REVENUE    ACCOUNT. 

INCOME. 


Traffic  revenue 
Other  revenue 


£     s. 

22,587  17 
630   0 

d. 

I 
8 

Av.  per 

Car  Mile 

d. 

939 
•26 

£23,217  17 

9 

965 

EXPENDITURb:. 
Power  Expenses. 


Cost  of  electricity    . . 


£     s.  d. 

3,701      9      2 


d. 


d. 
1  54 


Wages 

Cleaning  and  oiling  cars 

Cleaning,     salting,     and 

sanding  track  . . 
Fuel,   power,    light,   and 

water  for  dep6ts,  etc. . . 
Ticket  check 
Uniforms  . . 
Miscellaneous 


£    s. 

d. 

5.100  0 
802  13 

5 
10 

109  19 

5 

193  15 
863   2 

9 
4 

141  15 
82  15 

9 
5 

7,294      2    II 


2*12 
•33 

•05 

•08 
•36 
•06 
03 


3-03 


General  Expenses. 


Salaries 

388  18    9 

•16 

Rents         

600 

— 

Rates  and  taxes  . . 

288  18    9 

•12 

Printing,  stationery,  and 

advertising 

144  12    9 

•06 

Fuel  and  light  for  offices 

990 

— 

Law  charges 

466 

— 

Insurance  

402    8    6 

17 

Sundries 

^55    3  " 

1,399  18     2 

•07 

•58 


Repairs. 


Permanent  way  . . 

Electrical  equipment 

Buildings  . . 

Tools  and  implements 

Cars 


104    9  I 

I     7  3 

9  14  " 

53  10  I 

1,003    9  8 


Total  

Balance  carried  to  Net  Revenue  Account 


1,172  II 


13,568    1     3 

9,649  16    6 


05 

•02 

•42 


23,217  17    9 


•49 

~5^ 

4*oi 

965 


NET    REVENUE    ACCOUNT. 

\      £     s.  d. 

Balance  from  Revenue  Account 

Deduct—  , 

Interest 3.345    4    4 

Sinking  Fund 1     2,291     o    6 

Balance  carried  forward 

TRAFFIC    STATISTICS.     

Population  served    . .         . .         

Length  of  line  operated  (single) 

Passengers  carried 

Car  mileage 

Passengers  carried  per  car  mile 

Average  fare  per  passenger  

Operating  expenses  per  passenger 

Percentage  of  operating  expenses  to  total  receipts 

Board  of  Trade  units         

Cost  per  Board  of  Trade  unit 

Board  of  Trade  units  per  car  mile  


£      s.   d. 
9,649  16    6 


5,636    4  10 


£4,013  11    8 


52,000 

10  mis.  40chs. 

5,274,025 

577.034 

914 

I02d. 

•62d. 

58-44 

585,041 

i-52d. 

■99 


PORTSMOUTH  CORPORATION  TRAMWAYS. 

YEAR   ENDING    MARCH  31,   1904- 
Electric  traction  inaugurated  September,  1901. 


Borrowing  powers 
Loans  outstanding 
Sinking  Fund 
Reserve  Fund 


£      s. 

564,250  2 

587,861  17 

46.543  16 

22,993  10 


CAPITAL    EXPENDITURE. 


i     £     ^ 

Purchase  of  undertaking 205,96418 


Permanent  way  and  electrical  equipment 

Buildings 

Power-station  plant 

Workshop  tools  and  sundry  plant 

Cars    . .  

Printing,  stationery,  and  advertising 

Parliamentary  expenses 

Cost  of  issue  of  Redeemable  Stock 
Sundry  expenses 

Total 


254,261     6 

38,527  10 

35.768     7 

476  16 

49.551     7 

557  17 

4,311  16 

44.226  13 

759     I 


d. 

I 

3 

o 

10 

5 
6 

4 
2 
2 
3 


,£634.405  14    0 


Capital  expenditure  per  mile  of  single  track,  £a2,a6o. 
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RKVENUE    ACOPUNT. 

INCOME. 


Traffic  revenue 
Other  revenue  . 


Av.  per 
Car  Mile 
£      s.   d.         d. 
88,523  10    61    11-62 
5,650  10    2  '        74 

£94,174    0    8      12-36 


EXPENDITURB. 
Power  Expenses. 


Power  expenses 


/       s.   d. 
6,096    9    5 


d. 


•80 


Traffic  Expenses. 


Superintendence..         ..  577  12  o  t 

Wages 16,397  17  I  , 

Cleaning  and  oiling  carsi  2,107    8  4 

Cleaning  track,  etc.        ..;  1,749    8  2 

Light  and  water  . .         . .  69    4  2  | 

Ticket  check        ..         ..  2,096    3  11  , 

Uniforms 496  19  o  | 

Miscellaneous                 . .  282  17  3 

23.777    9  II 


General  Expenses. 


Salaries  and  wages 

Rents 

Rates  and  taxes  . . 

Printing,  stationery,  and 
advertising 

Law  charges 

Insurances  and  compen- 
sation      

Miscellaneous 


Permanent  way   . . 
Power-station  plant 

Buildings 1 

Cars 

Klectrical    equipment   ofl 
line         I 


Total 


982     I  10 
233    8  10  I 

332    7    3  I 
17  18     6 

415    9    8  I 

966      II  I       ; 


Repairs. 

654  2  3 

165  14  3 

89  15  9 

3.816  19  II 

525     4     9 


8,300  18     I 


5,251    16  II 


I      08 
215 

•23 
I    '009 

•27 
■07 
•04 


•13 
03 
70 

•04 
002 

06 
13 


09 
02 
01 
50 

•07 


3i2 


109 


43,426  14    4 

Balance  carried  to  Net  Revenue  .Account    50.747    6    4 

;f94.i74     o     « 


1 12-36 


NET    REVENUE    ACCOUNT. 

i       s.    d. 
Balance  from  Revenue  Account 
Deduct— 

Interest  ..  ..         ..  ..     18.342  12     6 

Sinking  Fund    ..  ..  ..  ..     15,119    o     2 

Tolls  paid  to  Porisdown,  etc.,  Light 

Railway  ..         ..  ..  ..       1,257     2     3 


Balance  to  Reserve  Fund 


TRAFFIC    STATISTICS. 


Population  served 

length  of  line  operated  (single) 

Passengers  carried 

Car  mileage 

Passengers  carried  per  car  mile 

.\verage  fare  per  passenger    . . 

Operating  expenses  per  passenger 

Percentage  of  operating  expenses  to 

Board  of  trade  units  (traction) 

Cost  of  Board  of  Trade  unit  . . 

13oard  of  Trade  units  per  car  mile 


200,000 

284  miles 

18,204,426 

1. 828. 193 

9  95 

ri7d. 

•57d. 

total  receipts 

46'ii 

1.788.300 

•55<1. 

98 

SALFORD  CORPORATION  TRAMWAYS. 


YEAR  ENDING  MARCH  31,  1904. 


Electric  traction  inaugurated  October,  190 1. 


Borrowing  powers 

Loans  outstanding 

Sinking  Fund 

Depreciation,  renewal,  and  reserve 


d. 


1,114,205    o  o 

531,466  13  II 

70,185  10  I 

12,202    10  4 


CAPITAL    EXPENDITURE. 


£     s.  d. 

50.747     6     4 


34.718   14   II 
£16,028  11    5 


Capital  expenditure 


Capital  expenditure  per  mile  of  single  track,  £10,421. 

REVENUE    ACCOUNT. 

INCOME. 


Traffic  revenue. 


BXPEN  DITURE 
Power  Expenses. 


Av.  per 
Car  Mile 
/       s.  d.         d. 
198384    5    7      1(H)8 


Electric  currrent 


/       s.   d. 
47,986  10     2 


d. 


d. 
2-43 


Superintendence 

Wages  (motorraen,  con- 
ductors, etc.)   . . 

Cleaning  and  oiling  cars, 

Cleaning  &  sanding  track  1 

Fuel,  power,  light,  and 
water  for  dep6ts         . .  1 

Ticket  check        . .         . . ' 

Uniforms  . . 

Miscellaneous      . .         . .  1 


Traffic  Expenses. 

i       s.   d.  I 
200    o    o 

40,294  10  10 

8,882      2      3 

929     6     o 


495     7 
2.368  17 

1.900    5 
253     8 


01 

2  05 
•45 
•05 

02 
•12 
10 
01 


55.323  17     I 


2-81 


General  Expenses. 


Salaries 1,722  11  2 

Proportion  of  salaries  of 

treasurer's  department  600  o  o 

Rents,  rates,  etc.  ..  6,282  12  3 
Printing,  stationery,  and| 

advertising  ..  ..  1,115  2  o 
Fuel,  light,  and  water  for 

offices 216  18  6 

I^w  charges  . .  104  3  o 
Accident  insurances  and, 

compensations..         ..'  4.523  5  10 

Fire  and  other  insurances  124  14  8 

Miscellaneous      . .         . .  893  18  10 


570    I 

6-66 


15.583     6     3 


09 

03 
32 

06 

01     I 
005  I 

006 
05 


•80 


Repairs. 

4.04«     3     7 


Permanent  way  . . 
Electrical   equipment    of 

line         3.620     7    o 

Buildings 409     i     6 

Cars  9.455  16    7 


Total  

Balance  carried  to  Net  Revenue  .Vccounl 


I    -20    ' 

■9 

•02 
48 
17.533     8     8 1 


136,427    2    2 

^2.157     3     5 


198.584     5 


I   6-93 
315 

1008 


NET    REVENUE    ACCOONT. 


Balance  from  Revenue  .\ccount 
Deduct — 

Interest  . . 

Sinking  Fund 

Income  tax 

Rents  of  lines 

Hire  of  cars 

Depreciation  and  renewal 


s.   d. 


16.491  I   10 

16,171  I     2 

966  16  II 

10,903  4    5 

2,185  o    o 

3.439  19     I 


Handed  over  to  relief  of  rates 

TRAFFIC    8TATI8TIC8. 


i        s.   d. 
62.157     3    5 


50.157     3    5 


Population  served 

length  of  line  operated  (single) 

Passengers  carried 

Car  mileage 

Passengers  carried  per  car  mile 
Average  fare  per  passenger    . . 
Operating  expenses  per  passenger 
Percentage  of  operating  expenses  to 
Board  of  Trade  units 
Cost  of  Board  of  Trade  unit 
Board  of  Trade  units  per  car  mile 


total  receipts 


£12,000    0   0 


300,000 

59J  miles 

36.956.405 

4.726,446 

7-82 

i-29d 

Sgd. 

6870 

6.102,524 

r89d 

1-29 
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SHEFFIELD  CORPORATION  TRAMWAYS. 


General  Expenses. 


FOR   YEAR   TO   MARCH  25,  1904. 


System  taken  over  by  Corporation. 

Electric  traction  inaugurated,  September,  1899. 


Borrowing  powers 

Loan  debt  outstanding    . . 

Sinking  Fund  and  repayment  of  debt 

Renewals  Fund 

Contingencies  Fund 
Revenue  accumulations  . . 


1,045,430  16 

112.297  17 

50,000  o 

5.125  17 

43.705  2 


CAPITAL    BXPBNDITURK. 


Horse  traction  (original  construction) 
Horse  traction  (purchase) 
Horse  traction  (additional  equipment) 
Electric  traction  (  do.  ) 

Tramway  Act.   1897 : 

Construction  and  reconstruction    . . 

Electrical  equipment 

Power  station 


Tramways  Act,   1900: 
Construction  . . 
Electrical  equipment 
Power  station 
Car  shed 


Tramuays  Act,  1901  : 
Doubling  lines 

Suspense  Account  and  miscellaneous 

accounts 

Purchase  of  land 


£ 

s. 

d. 

^4.296 

I 

10 

8,891 

5 

II 

1.694 

18 

4 

4.H04 

M 

6 

400,005 

1 179.087 
73.700 


39.065 

81.375 

52.828 

36.784 

25.661 


18 

6 
o 


652.793     4     8 


235,714  II     3 


749  13 


8 


30.374  19     7 
8.996  10  II 


Total 


39.371    10     6 

..    £988^16    0    8 


Capital  expenditure  per  mile  of  single  track,  £ 


RKVENUK    ACCOUNT. 

INCOME. 

Av.  per 
iCarMile 

£ 

s. 

d.  '      d. 

Traffic  receipts 

232.351 

9 

II       9667 

Advertising 

. . 

912 

7 

2         038 

Miscellaneous  . . 

2.717   18 

£236,981  15 

0        •\\i 

EXPENDITURI 

1 

9818 

s. 

Power  Expenses. 

' 

£     s.  d. 

/       s.   d 

d. 

d. 

Salaries     . . 

860     9     6 

036 

Wages 

6.294     3     9 

262 

Coal  and  coke     . . 

8.182     0     6 

340 

Water       . . 

934  12  10 

039 

Oil,  waste,  and  supplies! 

605     7     2 

025 

Plant,  tools,  fittings  and 

repairs  . . 

1. 251   19     4 

128  13    1 

052 

754 

- 

__    1 

Traffic  Expenses. 

Salaries     . . 

729     6     6 

030 

Wages  of  motormen 

. . 

53.575  13     8 

2  230 

Wages  of  inspectors 

and 

conductors 

.  J 

28,887  13     8 

I  210 

Wages  of  cashiers 

1,686  12     8 

070 

Oiling  and  cleaning 

cars 

662  10    9 

030 

Cleaning,     salting. 

and 

sanding  track  . . 

1,404     (>     6 

060 

Fuel,  light,  and  water  for! 

dep6ts   . . 

1,185   16  10 

050 

Ticket  check 

1,784     0  10 

070 

Licenses   . . 

259   14     6 

010 

Uniform    .. 

1,750     I      7 

070 

Miscellaneous     . . 

••1 

1.538     5     3 

Af\A            0           t 

-k 

•060  1 

Q.OAA 

Salaries  and  wages 

City  treasurer  and  auditor 

Town  Hall  expenses 

Rents        

Rates        

Property  and  Income  Tax 

Printing,  stationery,  and 
advertising       . .         . .  | 

Third  party  insurances 
and  compensation 

Employers*  liability  in- 
surance 

Fire  insurance    . . 

Law  expenses 

Travellmg  and  deputa- 
tion expenses  . . 

Management  of  stock,  etc. 

Miscellaneous     . . 


Permanent  way  . . 
Electric  equipment  of  line 
Cars 

Buildings . . 
Machinery,  tools,  8cc. 


1,602 

I 

4| 

271 

0 

0 

100 

0 

0 

695 

5 

5  1 

6,993 

II 

2 

1.095 

17 

I 

633 

7 

5 

2.366 

16 

10 

410 

10 

0 

556 

2 

7 

57 

19 

0 

131 

9 

10 

437 

2 

7 

1,078 

17 

8 

Repairs. 

8.511 

12 

3 

5.789 

3 

3 

12,782 

19 

10 

1. 142 

16 

8 

27 

15 

5 

16,430    on 


:  28,254  7  5 


Total  

Balance  carried  to  Net  Revenue  Account 


156,277    4    2 
79,704  10  II 


1235.981  15    I 


•066 
•on 
004 
029 
'291 
.046 

026 

•098 

017 
024 
002 

005 
•018 
046 


354 
241 

532 
•047 
001 


1  175 

16  502 

3316 

I  9-818 


NET 


ACCOUNT. 


Balance  from  Revenue  Account 
Deduct — 

Interest 

Sinking  Fund 

Depreciation 


32,874  19    3 

19.394    4    9 

125  13    6 


Which  has  been  appropriated  as  under  ij 
Deficiency  in  District  Rate 
(xrant  to  School  of  Modern  I^n- 


10,467  10    8 


guages        

Gramt  towards  Music  in  Parks 
Renewals  Fund 


100 

0 

0    1 

200 

0 

0    1 

16,542 

2 

9 

£     s.  d. 
79,704  10  II 


52,394  17  6 
£27.309  13  5 


27.309  13  5 


TRAFFIC    tTATItTICS. 


Population  

Length  of  line 

Passengers  

Car  mileage 

Passengers  carried  per  car  mile 

Average  fare  per  passenger     . . 

Operating  expenses  per  passenger 

Percentage  of  operating  expenses  to  receipts 


TRAMWAY  SOCIETIES. 


432.940 

31 J  miles 

61.450,993 

5.768,231 

10-65 

•907d. 

■6id. 

6627 


WEST    HAM    CORPORATION. 

The  first  annual  meeting  of  the  club  was  held  at  the  West  Ham 
I^ne  Car  DepAt  on  February  10,  Mr.  H.  E.  Blain.  tramways  manager, 
presiding.  The  report  submitted  by  the  hon.  secretary,  Mr.  G.  K. 
Broom,  showed  that  the  club  had  been  verj'  successful,  and  the  hon. 
treasurer's  statement,  submitted  by  Mr.  T.  Somerville,  showed  a 
balance  in  hand  of  over  ;f  11.  Both  the  cricket  and  the  football  clubs 
have  made  a  creditable  beginning  and  anticipate  a  successful  year. 
The  manager  was  re-elected  president,  and  a  representative  committee 
was  appointed  for  the  generaJ  management  of  the  club,  with  separate 
committees  for  the  departmental  clubs. 

HULL     TRAMWAY    ENGINEERS. 

The  recreation  club  in  connection  with  the  electrical  engineers* 
department  of  the  Hull  City  Tramways,  held  their  first  smoking 
concert  at  the  Manchester  Hotel,  on  February  17.  Mr.  J.  Wilkinson, 
M.I.E.E.,  was  in  the  chair.  In  a  few  well-chosen  remarks,  the  chair- 
man said  that  the  future  of  the  tramways  in  Hull  was  very  bright, 
and  when  the  proposed  extensions  were  finished,  would  be  the  means 
of  giving  employment  to  many  men.  The  toast  of  "The  Mayor" 
(Aid.  F.  Larard),  who  is  president  of  the  club  and  chairman  of  the 
Tramways  Committee,  was  responded  to  with  musical  honours.  From 
the  attendance,  which  numbered  about  250,  there  is  apparently  a 
successful  future  for  this  club. 
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MUNICIPAL    TRAMWAY  ASSOCIATION. 
MANAGERS'  SECTION  AT  BIRMINGHAM. 


LIGHT    RAILWAY    COMMISSION. 


The  managers'  section  of  the  Municipal  Tramway  Association  met  in 
Birmingham  on  February  24  and  25.  Among  those  present  were  the 
following : 

J.  Aldworth,  general  manager,  Nottingham ;  A.  Baker,  general  manager, 
Birmingham;  W.  Binns.  general  manager,  Reading;  H.  E.  Blain, 
general   manager,   West   Ham  ;    A.   Coveney,   general   manager, 
Ashton-under-Lyne ;   W.  Clough,   general   manager,    Bury ;  Jas. 
Dalrymple,  general  manager,  Glasgow;  A.  Ellis,  general  manager. 
Cardiff;  E.  Edwards,  general  manager.  Gloucester;  C.  R.  Everson, 
general   manager,  Plymouth;  A.  R.  Fearnley,  general   manager, 
Sheffield;  A.  L.  C.  Fell,  chief  officer,  London   County   Council 
tramways;  W.  A.  Fraser.  general  manager,  Nelson;  R.  R.  Greene, 
general    manager,   Wallasey ;    J.   Gottschalk,   general    manager, 
Northampton;   W.  Grant,  general  manager.  Rotherham ;   J.  B. 
Hamilton,  general  manager,  Leeds;  E.  Hatton,  general  manager* 
Salford;  R.  L.  Horsfield,  general  manager,  Walsall;  T.  J.  Kendrew, 
Southport;   J.   Lancaster,  general  manager,    Blackpool;    W.   A. 
Luntley,    general    manager,    Wolverhampton;    J.   M.    McElroy, 
general  manager,  Manchester  ;  J.  S.  D.  Moffett,  general  manager. 
Rochdale;  H.  Mozley,  general  manager.  Burnley;  P.  J.  Pringle. 
general  manager,  Burton-on-Trent ;  L.  Slattery,  general  manager, 
Oldham;    C.   J.   Spencer,  general   manager,   Bradford;    W.    H. 
Tittensbr,   general    manager,    Preston  ;    and   W.   Wyld,   general 
manager,  Birkenhead. 
The  members  met  at  the  Council  Hall,  and  were  received  by  Mr. 
Alderman  Beale,  Chairman  of  the  Birmingham  Tramways  Committee. 
Mr.  Alderman  Beale,  in  welcoming  the  company,  as  chairman  of  the 
tramway  committee,  said  that  he  took  some  credit  for  the  holding  of 
the  meeting  in  Birmingham,  because  they  had  at   the  head  of  their 
tramway   undertaking  a  gentleman  who  stood  high  among   tramway 
experts.     He  did  not  flatter  himself  that  the  conference  had  come  to 
Birmingham  to  see  a  model  tramway  system,  although  they  might  be 
able  to  view  a  collection  of  '*old  masters";  their  engines,  however, 
would  not  be  on  exhibition  very  long.   They  were  gradually  disappearing, 
and  a  number  were  only  just  removed.     Most  of  those  present  had 
gone  through  the  transition  period,   and  they  knew  the  difficulties 
associated  with  the  removal  of  an   antiquated  system.     Committees 
were  obliged  to  rely  on  the  tramway  expert,  especially  in  regard  to  the 
problem  of  restrictions  by  the  Board  of  Trade.     They  had  very  little 
opportunity  of  putting  pressure  on  the  authorities  to  lighten  the  burden, 
and   they  must,  therefore,  have  guidance  from  those  who  were  in  a 
position  to  speak  with  authority,  and  say  that  certain  things  should 
not  be  submitted  to  without  some  sort  of  protest.    The  great  argument 
for  municipalists  must  be  that  the  public  had  better  access  to  a  town 
council  than  to  a  private  company  to  get  what  they  wanted.     In  Bir- 
mingham they  had  been  able  to  settle  that,  because  they  had  put  the 
convenience  of  the  public  first,  and  the  authorities  had  approached  the 
matter  in  a  temperate  spirit.    Their  local  authorities  had  a  receptive 
mind,  and  the  municipality  would  be  certain  to  benefit  by  the  conference. 
Mr.  J.  B.  Hamilton  (Leeds),  responding,  complimented  Birmingham 
on  the  courage  with  which  they  had  set  themselves  to  provide  through 
communication. 

The  meeting  was  held  in  private  afterwards.  The  following  pro- 
gramme was  discussed. 

"  Overhead  Equipment — Notes  on  its  construction  and  maintenance," 
introduced  by  Mr.  J.  M.  McElroy. 
"Tramway  Telephones,"  introduced  by  the  President. 
At  I  p.m.  the  members  adjourned  to  the  Grand  Hotel  for  luncheon, 
and  subsequently  they  inspected  the  power-house  of  the  City  of  Bir- 
mingham Tramways  Company  at  Yardley,  where  "  Diesel"  oil  engines 
are  in  operation.    They  also  inspected  about  30  cars  which  the  Company 
have  recently    obtained,   and   which   are   equipped   with   Raworth's 
regenerative-control  system.     On  February  25  the  following  subjects 
were  submitted  for  discussion. 
"  Local  Taxation  of  Tramways,"  introduced  by  Mr.  F.  Coutts. 
"  Collection  and  Delivery  of  Parcels  in  connection  with  Tramway 
Systems,"  introduced  by  Mr.  C.  J.  Spencer. 

"  Universal  Indicators  for  Tramway  Stopping  Stations,"  mtroduced 
by  Mr.  A.  R.  Fearnley. 

A  meeting  of  the  executive  committee  took  place  at  the  conclusion  of 
the  discussion,  when  several  topics  of  interest  were  considered. 


Motor  Coaches  on  the  North  Staffordshire  Railway. — 
At  the  general  meeting  of  the  North  Staffordshire  Railway  Company, 
the  chairman  attributed  the  falling-off  of  175,000  in  passengers  carried 
to  poverty  in  the  district,  to  the  lack  of  football  matches,  and  to  the 
effect  of  tramway  competition.  In  order  to  fight  tramway  competition, 
he  announced  that  the  company  had  ordered  two  motor-coaches  as  an 
experiment  to  run  on  rails,  stopping  at  places  other  than  regular 
stations,  and  picking  up  passengers  en  route  at  level  crossings,  bridges, 
etc.    These  motor-coaches  would  run  through  the  populous  districts. 


On  February  6  the  Light  Railway  Commissioaers  issued  their  decision 
respecting  the  Maidstone  Corporation  Light  Railways  (Extensions) 
Order.  The  effect  of  the  decision  is  that  the  lines  applied  for  will  be 
granted  except  Railway  (No.  3)  in  Holland  Street  and  both  the  lines  on 
either  side  of  the  prison.  The  Order  to  be  submitted  to  the  Board  of 
Trade  will  authorise  one  of  such  lines  as  proposed  on  whichever  side  of 
the  prison  the  Corporation  may  prefer.  The  Commissioners  also  stated 
that  they  would  have  felt  considerable  doubt  as  to  the  advisability  of 
authorising  light  railways  in  such  narrow  streets  as  Week  Street  and 
Stone  Street  in  any  case  where  the  support  given  to  the  proposals  had 
not  been  so  strongly  expressed  on  behalf  of  the  local  authority  and, 
with  but  few  exceptions,  of  the  residents  in  those  streets. 

The  Commissioners  sat  at  Grimsby  on  Monday,  February  6,  to  con- 
sider the  application  of  the  Great  Central  Railway  Company  for  an 
Order  to  authorise  the  Grimsby  District  Light  Railway,  and  decided  to 
grant  the  application  up  to  the  eastern  limit  of  the  proposed  new  dock 
at  Immingham. 

On  February  7  the  Commissioners  considered  and  granted  the  appli- 
cation for  the  Axholme  Joint  Railway  (Hatfield  Moor  Extension).  On 
the  same  day  the  Commissioners  approved  the  application  for  the 
Blyton  and  Frodingham  Light  Railway. 

The  Commissioners  sat  at  Newark  on  February  8,  and  approved  the 
application  for  the  proposed  Newark  and  District  Light  Railway  with 
the  exception  of  Railway  No.  6. 

The  draft  of  the  Devonport  Light  Railway  Order,  authorising  the 
construction  of  a  light  railway  in  the  county  borough  of  Devonport. 
was  issued  on  F"ebruary  8. 

On  February  13  the  Light  Railway  Commissioners  submitted  the 
following  Orders  to  the  Board  of  Trade  for  confirmation  : 

The  Portmadoc.  Beddgelert,  and  South  Snowdon  Railway 
(Beddgelert  Light  Railway  Extension)  Order.  1905.  authorising 
the  construction  of  a  light  railway  in  the  county  of  Carnarvon 
(being  an  extension  of  the  existing  and  authorised  undertaking  of 
the  Portmadoc,  Beddgelert,  and  South  Snowdon  Railway  Company), 
aud  the  transfer  to  that  Company  of  the  powers  conferred  upon 
the  North  Wales  Narrow  Gauge  Railways  Company  by  the  North 
Wales  Narrow  Gauge  Railways  (Beddgelert  Light  Railway  Exten- 
sion) Order,  1900,  and  other  matters. 

The  North  Wales  Narrow  Gauge  Railways  (Light  Railway) 
Order,  1905,  authorising  the  working  and  maintenance  of  the 
Moel  Tryfan  undertaking  of  the  North  Wales  Narrow  Gauge 
Railways  Company  as  a  light  railway,  and  other  matters. 

The  Commissioners  sat  at  Bath  on  Wednesday,  February  i^,  to 
consider  the  application  for  an  Order  to  authorise  the  Bath  Electric 
Tramways  (Light  Railway  Extensions.)  The  Commissioners  granted 
the  application,  with  the  exception  of  the  line  in  Westgate  Street. 

The  Board  of  Trade  have  confirmed  the  following  Order  made  by 
the  Light  Railway  Commissioners : 

Hope,  Bradwell,  and  Castleton  Light  Railway  Order,  1905. 
authorising  the  construction  of  a  light  railway  in  the  county  of 
Derby,  from  the  Midland  Railway  Company's  (Dore  and  Chinley) 
railway  at  or  near  Hope  Station  to  Bradwell  and  Castleton. 

The  Commissioners  have  fixed  local  inquiries  respecting  the  following 
applications : 

Knutsford  and  Warrington  Light  Railway,  at  Warrington,  on 
March  14. 

Tarporley  and  Mouldsworth  Light  Railway,  at  Tarporley,  on 
March  15. 

Headcorn  and  Maidstone  Junction  Light  Railway,  at  Maidstone, 
on  March  17. 

Mansfield  and  District  Light  Railway  (Extensions),  at  Mansfield, 
on  March  20. 

Ackworth  and  Lindsey  Light  Railway,  at  Barton-on-H umber, 
on  March  21 ;  and  at  Pontefract,  on  March  22. 

Bideford,  Clovelly,  and  Hartland  Light  Railway,  at  Bideford. 
on  March  29. 

On  February  17  the  Commissioners  submitted  to  the  Board  of  Trade, 
for  confirmation,  the  Welshpool  and  Llanfair  Light  Railway  (further 
borrowing  powers)  Order,  1905,  amending  the  Welshpool  and  Llanfair 
Light  Railway  (Amendment)  Order,  1901,  and  for  other  purposes. 

On  February  20  the  Commissioners  submitted  to  the  Board  of  Trade, 
for  confirmation,  the  County  of  Middlesex  Light  Railways  (extension 
of  time)  Order,  1905,  amending  the  County  of  Middlesex  Light  Rail- 
ways Order,  1901 . 

On  February  23  the  Commissioners  issued  a  notice  stating  that  objec- 
tions to  the  application  made  in  November,  1904,  for  the  Portmadoc. 
Beddgelert.  and  South -Snowdon  Railway  (Light  Railway)  Order  should 
be  sent  in  on  or  before  March  1 1 ;  and  that  the  Commissioners  do  not 
propose  to  hold  a  further  local  inquiry  as  to  the  present  proposals 
unless,  upon  consideration  of  such  objections,  that  course  should 
appear  to  them  to  be  desirable. 


Digitized  by 


Google 


March  9,  1905.] 


THE  TRAMWAY  AND  RAILWAY  WORLD. 


265 


PERSONAL. 

Mr.  J.  C.  Couper,  traffic  superintendent  of  the  Newcastle  Cor- 
poration Tramways,  has  resigned. 

Mr.  Robert  Morrison  has  been  appointed  goods  manager  of  the 
Midland  Great  Western  Railway  of  Ireland. 

Mr.  Thomas  Elliott  has  been  appointed  superintendent  of  the 
line  of  the  Midland  Great  Western  Railway  of  Ireland. 

Mr.  Robert  Blaclcmore,  resident  engineer  of  the  Stalybridge 
Joint  Tramways,  has  had  his  salary  increased  from  /350  per  annum  to 
/450. 

Mr.  Thos.  Browett,  M.I.M.E.,  M.I.B.E.,  has  been  appointed 
manager  of  the  Diesel  Engine  Company,  Limited,  179,  Queen  Victoria 
Street,  E.C. 

Mr.  F.  Schofieid»  commercial  manager  of  the  Stalybridge,  Mossley, 
Dukinfield,  and  Hyde  Joint  Tramways,  has  been  granted  an  increase  of 
salary  from  /250  to  ^350  per  annum. 

Mr.  Jame^  Buckley,  chief  assistant  to  Mr.  Robert  B.  Holt, 
perman^t  way  engineer  to  the  Leeds  City  Tramways,  has  been 
granted  an  increase  in  salary  to  ;f  200  per  annum. 

Mr.  Harison  Jones,  late  of  the  consulting  engineering  firm  of 
Messrs.  Rotter  and  Jones,  sailed  recently  by  mail  boat  for  Monte 
Video,  where  he  will  take  up  the  position  of  engineer  to  the  Monte 
Video  Tramways. 

Mr.  W.  Ralph,  of  the  Stalybridge,  Hyde,  Mossley  and  Dukinfield 
Tramways,  has  been  appointed  by  the  Leith  Tramways  Reconstruction 
Sub-Committee  to  superintend  the  reconstruction  of  the  tramway 
system  in  ihat  town. 

Mr.  Arthur  Churchill,  of  the  British  Thomson- Houston  Company, 
delivered  a  lecture  on  '*  Edison  and  his  Early  Work,"  before  the  Rugby 
Engineering  Society  on  Thursday  evening,  February  16,  at  the  Benn 
Building,  Rugby. 

Mr.  F.  Qilly  senior  clerk  to  the  Huddersfield  Corporation  Tram- 
ways, is  retiring  after  21  years'  service.  On  February  17  he  was 
presented  by  the  tramway  employees  with  a  gold  curb  albert  with 
engraved  medal  as  a  mark  of  their  esteem. 

Mr.  C.  T.  Yerkes,  chairman  of  the  Underground  Electric  Railways 
Company  of  London,  has  been  elected  chairman  of  the  Metropolitan 
District  Railway  Company  ;  Mr.  R.  W.  Perks,  who  has  been  chairman 
for  two  years,  during  which  time  the  price  of  the  shares  has  steadily 
risen  from  17  to  42,  retiring  in  his  favour  and  becoming  vice-chairman. 

Mr.  Fredericlc  Coutts,  general  manager  of  the  Ayr  Corporation 
Tramways,  has  been  appointed  manager  of  the  Paisley  Tramways  at  a 
commencing  salary  of  /400  per  annum.  Mr.  Coutts  came  to  Ayr  from 
Dundee  when  the  tramways  were  inaugurated  in  1901,  and  his 
management  of  the  system  has  been  conspicuously  successful. 

Manchester  Corporation  Tramway  Off Icials.— The  Tramways 
Committee  recently  recommended  the  following  increases  of  salary : 
Mr.  J.J.  McMahon,  electrical  engineer,  from  ;f3oo  to  /350  per  annum  ; 
Mr.  H.  Mattinson,  permanent  way  engineer,  from  ;f25o  to  ;f 275  ;  and 
Mr.  F.  Broughton,  assistant  electrical  engineer,  from  /200  to  £^^S  a 
year. 

Newcastle  Tramways  Committee  on  February  23  received  the 
report  of  a  sub  committee  on  the  candidates  for  the  position  of  tram- 
ways manager.  It  was  reported  that  Mr.  Conaty,  of  Birmingham,  had 
withdrawn  his  candidature.  In  order  that  there  should  be  more  than 
two  names  to  go  before  the  Council,  it  was  agreed  to  ask  Mr.  Spencer, 
of  Bradford,  to  allow  his  name  to  go  forward  to  the  Council.  At  a 
meeting  of  the  Town  Council  on  March  i,  Mr.  Ernest  Hatton,  manager 
of  Salford  Corporation  Tramways,  was  by  a  majority  of  40  votes 
against  9  appointed  manager. 

Mr.  L.  S.  Smart,  the  manager  of  the  locomotive  works  at  Brighton 
of  the  London,  Brighton,  and  South  Coast  Railway  Company,  has  been 
appointed  chief  locomotive  superintendent  of  the  Central  South 
African  Railways  (Transvaal  and  Orange  River  Colony).  For  the 
fKJst,  the-salary  of  which  is  /i,2oo  per  annum,  with  a  personal  annual 
allowance  of  ;f40o,  applications  were  invited  by  the  Crown  Agents  for 
the  Colonies  from  locomotive  engineers  employed  on  all  British  railway 
systems. 

Mr.  Thomas  Edward  Bryers,  the  vice-chairman  of  the  Sunder- 
land Corporation  Tramways  Committee,  was  found  lying  dead  by  the 
side  of  the  River  Ure  at  the  Lower  Falls  at  Aysgarth  recently. 
At  the  inquest  it  transpired  that  the  deceased  gentleman  had  been 
suffering  from  sleeplessness  and  overwork,  and  he  had  complained  that 
he  was  almost  demented  with  pain.  Mr.  Bryers  had  evidently  fallen 
from  a  rock  about  40  ft.  high.  The  jury  returned  an  open  verdict,  and 
expressed  sympathy  with  the  widow  and  family  of  deceased. 

Mr.  T.  B.  Holliday,  engineer  and  manager  of  the  Brighton 
Corporation  Tramways,  has  resigned  in  order  to  take  up  a  similar 
appointment  with  the  Hastings  and  District  Tramways  Company. 
Prior  to  his  appointment  to  the  managership  of  the  Brighton  Corpora- 
tion Tramways  in  1900,  Mr.  Holliday  held  a  responsible  position  in  the 


service  of  the  Imperial  Tramways  Company,  and  supervised  the  laying 
of  their  tracks  in  London,  Bristol,  Stockton-on-Tees,  Middlesbrough, 
and  other  towns.  He  was  previously  for  eleven  years  with  the 
Melbourne  Cable  Tramways  Company. 

Mr.  William  Grant,  manager  of  the  Rotberham  Corporation 
Tramways,  has  been  appointed  manager  of  the  Ayr  Corporation 
Tramways,  in  succession  to  Mr.  Frederick  Coutts.  Mr.  Grant  has 
had  12  years'  experience  in  tramway  work  with  the  Corporations  of 
Blackpool,  Darwen,  and  Rotherham.  The  Ayr  Town  Council  received 
83  applications  for  the  post,  and  a  final  selection  was  made  from 
Mr.  C.  Clark,  of  Birkenhead  Corporation  Tramways;  Mr.  J.  C. 
Cooper,  tratfic  superintendent,  Newcastle  Corporation  Tramways ; 
and  Mr.  Grant. 

Bradford  City  Council  and  their  Tramway  Manager.— On 

Tuesday,  February  14,  in  the  Bradford  City  Council,  Mr.  J.  W. 
Swithenbank  moved  a  resolution  to  the  effect  that  as  Mr.  C.  J.  Spencer, 
the  manager  of  the  Bradford  tramways,  had  applied  for  the  post  of 
manager  of  the  Newcastle  Corporation  tramways,  he  was  dissatisfied 
with  his  post  in  Bradford,  and  should  therefore  be  asked  to  resign.  A 
long  and  acrimonious  discussion  took  place,  the  chief  features  of  which 
were  an  admission  of  Mr.  Spencer's  general  ability,  and  some  differ- 
ences of  opinion  arising  out  of  a  claim  made  by  the  Chairman  of  the 
Tramways  Committee  that  there  should  be  no  appeal  from  the 
manager  on  points  of  discipline.  The  resolution  was  defeated  by  31 
votes  to  16. 


Obituary.— We  regret  to  record  the  death  of  Mr.  Archibald 
Grierson,  for  about  20  years  the  secretary  of  the  London  Road  Car 
Company,  prior  to  joining  which  he  was  associated  with  the  Edinburgh 
Street  Tramways. 

CONTRACTS  AND    ORDERS. 


Stepney  Borough  Council  have  placed  an  order  with  Messrs. 
C.  A.  Parsons  and  Company  for  a  steam  turbine  generator,  at  ;f5,9oo. 

Messrs.  Cowans  have  received  an  order  for  a  switchboard  at 
;f  106  I  OS.  from  Gravesend  Corporation. 

Stockport  Corporation  have  accepted  the  tender  of  R.  W.  Black- 
well  and  Company,  Limited,  for  the  overhead  equipment  of  the  Hazel 
Grove  tramways  at  ;f 4,343. 

Swindon  Corporation  have  accepted  the  tender  of  Messrs.  J.  J. 
Horsfield,  of  Dewsbury,  for  a  Lancashire  boiler  for  the  electricity 
works  at /i, 385. 

Hadfield's  Steel  Toundry  Company,  Limited,  have  the 
contract  for  the  special  track  work  at  the  Sandy  Row  tramway  depdt, 
Belfast,  at  /i,i26. 

The  British  Insulated  and  Helsby  Cables,  Limited,  have 
secured  the  contract  for  the  supply  of  cables  for  the  Stockport  Corpor- 
ation Tramways  at  ;f223  15s. 

Messrs.  Q.  C.  Milnes,  Voss  and  Company  have  the  contract 
for  supplying  four  tramcar  top-covers  for  Warrington  Corporation 
Tramways  at  /80  each,  inclusive  of  new  trolley  poles. 

The  British  Thomson- Houston  Company,  Limited,  have 
received  an  order  from  Rochdale  Corporation  for  the  supply  of  a  high- 
tension  switchboard  for  the  electricity  works. 

Dublin  United  Tramways  Company  have  placed  an  order  with 
Davis- Perrett,  Limited,  for  one  of  their  electrical  grease-separating 
plants,  capable  of  purifying  4,000  gallons  of  greasy  water  per  hour. 

East  Ham  Council  have  accepted  the  tender  of  Messrs.  Meldrum 
Bros,  for  the  supply  and  erection  of  two  ranges  of  destructor  cells  and 
regenerator,  at  /3,io5. 

Bolckow,  Vaus:han  and  Company,  Limited,  of  Middlesbrough, 
have  received  an  order  for  400  tons  of  steel  girder  rails  and  20  tons  of 
fishplates  for  the  Bradford  Corporation  Tramways. 

Messrs.  Yates  and  Thorn,  of  Blackburn,  have  secured  the 
Leicester  Town  Council's  contract  for  the  supply  of  two  boilers  and 
boiler-house  appliances  for  the  tramways  main  power-station,  at  /6,o62. 

Belfast  Tramways  Committee  have  accepted  the  tender  of 
Loughlin  and  Harvey,  a  local  firm,  for  the  erection  of  the  generating 
station,  at  /i9,69o. 

Leicester  Corporation  have  accepted  the  tender  of  the  British 
Westinghouse  Company,  Limited,  for  the  supply  of  two  tramcars  at 
/575  each. 

Messrs.  J.  and  B.  Pearse  and  Company,  of  28,  Floral  Street, 
W.C.,  have  received  the  contract  for  the  supply  of  uniforms  for  the 
Gloucester  Corporation  Tramway  employees. 

M.  P.  Galloway,  Limited,  of  Leith,  have  received  the  contract 
from  the  Leith  Tramways  Reconstruction  Sub-Committee  for  the 
supply  of  centre-poles  and  accessories  at  £^,^*]\, 

Fulham  Borough  Council  have  accepted  the  tender  of  the 
Universal  Engineering  Company,  Limited,  for  the  construction  of  a 
brick  chimney  shaft  at  the  electricity  works  at  £^,i^^  los. 
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Derby  Tramways  Committee  have  accepted  the  tender  of 
Callender's  Cable  Company.  Limited,  amounting  to  ;f2o8  los.,  for 
feeder  cables  in  connection  with  the  extension  of  the  Corporation 
tramways. 

Pearson,  Hu^sins  and  Company,  Limited,  of  51.  Scrutton 
Street,  London,  EC,  have  secured  for  the  third  year  in  succession  the 
contract  for  the  supply  of  uniforms  for  the  Bournemouth  Corporation 
Tramways. 

Qlas^w  Tramways  Committee  have  accepted  the  tender  of 
Wilsons  and  Union  Tube  Company,  Limited,  for  standards,  and  that 
of  P  and  W.  MacLellan.  Limited,  for  coal  conveyers  at  Pinxton  j^ower- 
station. 

Stoclcport  Corporation  have  accepted  the  tender  of  the  British 
Thomson-Houston  Company  for  ten  tramway-cars,  for  service  between 
Stockport  and  Hazel  Grove  after  that  section  has  been  reconstructed 
for  electric  traction. 

Hudson  and  BowrinsTf  Limited,  of  33,  Brazennose  Street. 
Manchester,  have  received  a  further  order  from  Rochdale  Corporation 
tramways  for  their  patent  lifeguards.  They  have  also  an  order  for 
lifeguards  to  be  fixed  to  the  electric  cars  for  the  Colne  tramways. 

Stoclcport  Tramways  Committee  have  accepted  a  tender  for 
£^  i2s.  6d.  per  ton  for  rails  for  the  Hazel  Grove  tramways.  \  Man- 
chester paper  remarks  that  in  December  they  could  have  been  purchased 
at  £^  5s  .  which  would  have  saved  the  town  ;f  1.178. 

Tlie  J.  Q.  Brill  Company,  of  no.  Cannon  Street,  K.C..  have 
recently  received  an  order  through  the  J.  G.  White  Company,  for  15  of 
their  patented  convertible  cars,  25  ft.  9  ins.  over  the  body,  for  the 
Manila  Electric  Railroad  and  Light  Company,  Philippine  Islands 

The  Dublin  Town  Council  have  accepted  the  recommendation 
of  the  Special  Committee  that  was  appointed  to  dissect  and  report  on 
the  various  tenders  submitted  for  the  large  extension  of  their  refuse 
destructor  plant,  and  have  unanimously  accepted  the  tender  of  Meldrum 
Bros..  Ltd.,  of  Timperley. 

Messrs.  Walter  Scott  and  MIddleton,  of  Westminster,  have 
received  a  contract  for  the  extension  of  the  City  and  South  London 
Railway  from  Islington,  via  King's  Cross,  to  Euston.  The  extension 
is  about  a  mile  in  length,  and  the  price  of  the  contract  is  said  to 
be  between  ;f  300,000  and  ;f 400,000. 

The  Peckham  Manufacturing  Company,  of  34.  Albemarle 
Street,  London,  W.,  informs  us  that  they  have  received  advice  from 
their  New  York  office  that  the  Peckham  Manufacturing  Company  have 
just  closed  a  contract  with  the  Brooklyn  Heights  Railway  for  812  of 
their  M.C.B.  trucks,  to  be  used  for  their  passenger  and  goods  cars 

J.  Q.  White  and  Company,  Limited,  who  constructed  the 
Bournemouth  Corporation  Tramways  in  1902,  have  received  the 
contract  for  the  extension  of  the  system  to  Christchurch.  There  are 
six  miles  of  track  and  three  of  route,  and  the  amount  of  the  contract  is 
/39,ooo. 

Dick,  Kerr  and  Company,  Limited,  have  the  permanent  way 
contract  for  the  extension  of  the  Rothesay  Electric  Tramways  to 
Ettrick  Bay.  at  ;f  15.767.  It  is  a  condition  of  the  contract  that  the 
work  shall  be  completed  within  two  months.  The  tramway  company 
will  do  the  overhead  equipment  themselves. 

Messrs.  Mountain  and  Qibson,  of  Elton  Fold  Works,  Bury. 
Lancashire,  have  secured  the  contract  from  the  Glasgow  Corporation 
Tramwa5rs  Department  for  100  of  their  M.G.  21  E.M.  electric  motor 
trucks,  fitted  complete  with  steel  tyred  wheels  and  steel  axles.  These 
trucks  are  for  100  new  cars  which  the  Glasgow  Corporation  are  them- 
selves building. 

South  Shields  Tramways  Committee  have  recommended  that 
tenders  be  invited  for  ten  cars  to  be  delivered  by  December  i  next,  and 
that  the  last  day  for  submitting  tenders  be  March  13.  The  number  of 
applications  received  for  specifications  in  connection  with  the  tram- 
ways is  as  follows:  Permanent  way,  24:  copper  binding,  16;  cables 
and  overhead  equipment,  21. 

Yarmouth    Tramways    Committee    have   recommended    the 
acceptance  of  the  following  tenders  in  connection  with  the  Gorleston 
tramways : 

Cars— Brush  Electrical  Engineering  Company,  Limited      ...  ...      £5,646 

Overhead  Equipment  —British  Electrical  Equipment  Company,  Ltd.        2.357 
Rail  Bonds— W.  F.  Dennis  and  Company  ...  ...  ...  ...  480 

Granite  Seits -T.  Small  and  Company       ...  500  tons  at  208. 6d.  per  ton 

Ertth  District  Covncii  have  accepted  the  following  tenders  in 
connection  with  their  electric  tramways  undertaking : 

Overhead  equipment,  etc.— Brush  Electrical  Engineering  Co.,  Ltd.   £4,217    o 
(Provided  that  the  contractors  undertake  to  complete  the  works 
within  13  weeks  from  date  of  order  to  commence.) 
Underground  feeder  cables,  etc.— Callender's  Cable  and  Construc- 
tion Company,  Limited,  for  vulcanised  bitumen  cables  ...  ...    2,590    4 

(and    further  sum  of  £51  i6s.  for  additional  two  years'  main- 
tenance). 
RoUry  converters,  etc.— British  Westinghouse  Company,  Limited...    1.545    5 

Messrs.  Qawtliorp  and  Company,  of  St.  George's  Sign  Works 
Leeds,  have  supplied  their  Gawthorp's  patent  railway  destination 
indicators  to  King's  Cross  and  Leeds  stations  of  the  Great  Northern 


Railway ;  also  to  Paragon  station,  of  the  North  Eastern  Railway  at 
Hull.  Messrs.  Gawthorp  and  Company  have  also  granted  a  license  to 
the  London  and  North  Western  Railway  Company  to  manufacture  for 
their  own  use  Gawthorp's  patent  destination  indicators. 

Leith  Corporation  have  accepted  the  tender  of  Messrs.  Hadfields' 
Sleel  Foundry  Company  for  tramway  crossings  at  £^,^66,  and  that 
of  Messrs.  John  Dennis  and  Company,  Dalkeith,  for  the  erection 
of  the  new  chimney  at  the  power-station.  The  town  clerk  was 
instructed  to  write  to  the  Brush  Electrical  Engineering  Company  and 
the  British  Thomson-Houston  Company,  who  are  building  the  cars, 
informing  them  that  the  Council  have  decided  not  to  have  the  com- 
bined arrangement  of  folding-step  and  collapsible  gate,  as  tendered 
for.  but  to  have  the  independent  arrangement  for  lifting  by  hand. 

The  Paterson  Engineering  Company,  Limited,  of  Amberley 
House,  Norfolk  Street.  London,  W.C..  have  recently  supplied  Paterson 
purifiers  to  Messrs.  Babcock  and  Wilcox,  Limited,  for  H.M.  Dock- 
yards, Pembroke,  and  for  Gosport  and  Fareham  Tramways  ;  to  Messrs. 
Belliss  and  Morcom,  Limited,  for  their  Ledsam  Street  works ;  to 
Messrs.  Dan ks  and  Comptany,  for  H.M.  Dockyards.  Chatham  ;  to  the 
Electric  Construction  Company,  for  H.M.  Dockyards.  Gibraltar;  to 
Messrs.  Mirrlees  Watson  and  Company,  for  Partick  electricity  works: 
to  Messrs.  Crompton  and  Company,  for  Ultadunga  Station,  Calcutta  ; 
and  to  the  Earl  of  Rosslyns  Collieries  Company,  Limited,  etc. 

Destructors  for  Middleton.— A  special  joint  committee  was 
recently  appointed,  consisting  of  members  of  the  Health  Committee 
and  Electricity  Committee,  to  report  on  the  various  tenders  sent  in  for 
the  erection  of  a  refuse  destructor  to  work  in  conjunction  with  the 
electric  light  station,  and  this  committee  recommended  the  acceptance 
of  the  tender  of  Messrs  Meldrum  Bros.,  Ltd.,  of  Manchester.  The 
contract  will  include  the  erection  of  a  bridge  across  the  river,  and  a 
Meldrum  Simplex  regenerative  destructor.  The  Council  at  a  sub- 
sequent meeting  unanimously  accepted  the  recommendation  of  the 
special  committee. 

Keighiey  Corporation  have  received  the  following  tenders  for  two 
tramway  cars : 

Brush  Electrical  Engineering  Company,  Ltd..  Loughborough  (accepted)  £x,o8o 
Hurst,  Nelson,  and  Company,  Motherwell     ...  ...  ...  ...     1,154 

British  Thomson- Houston  Company,  Rugby...  ...  ...  ...     1.078 

(Not  to  specification.) 
Dick,  Kerr  and  Company.  London    ...  ...  ...  ...  ...     1,120 

Raworth's  Traction  Patents,  London  ...  ...  ...  ...     1,300 

(Not  to  specification.) 
Thomas  L.  Scott  and  Company         ...  ...  ...  ...     i.zyo 

British  Westinghouse  Company,  Limited,  London      ...  ...  ...     1,120 

Bradford  Corporation  have  accepted  the  following  tenders  for  the 
supply  of  miscellaneous  stores  required  by  the  tramways  department 
during  the  current  year  : 

Electrical  accessories  ...  General  Electric  Company,  Limited,  Manchester. 

Oils,  grease,  etc S.  Miller. 

Lampfittiings Writy's,  Limited,  Manchester. 

Iron  castings Thornton  and  Crebbin. 

Malleable-iron  castings        ...  T.  Gameson.  WaTsall. 

Steel  castings J .  Wells,  Kcighley. 

Cables  and  wires       W.  F.  Dennis  and  Company,  London. 

Bolts,  nuts,  washers,  ttc.    ...  Wood  and  Sal>erton. 

Transfers  London  Transfer  Depot,  Snow  Hill.  London. 

Trolley  po'.es S.  Dixon  and  Sons,  Limited,  Leeds. 

Tlie  Brutfli  Electrical  En^neerins:  Company,  Limited,  ha\'e 
recently  closed  the  following  contracts : 

Leith  Corporation,  18  double-decic  car  bodies,  with  Brush  trucks  and  equipment!^ 

Perth  Electric  Works  (per  Br  tish  Electric  Plant  Company),  a  500  kw.  Brush- 
Falcon  three-crank  engine. 

Port  Elizabeth  (per  Davis  and  Soper)  power-house  plant,  consisting  of  three 
400  Kw.  steam  turbo-electric  generators,  condenser,  pumps,  pipework,  etc. 

170  car  bodies  and  trucks  for  Belfast,  through  Messrs.  J.  G.  White  and  Company. 

Five  double-deck  car  bodies,  with  radial  trucks  and  Brush  motor  equ  pments,  for 
the  Middleton  Electr  c  Traction  Company. 

Two  double-deck  car  bodies,  with  Brush  trucks  and  B.  T.-H.  equipments,  for 
Kelghley  Corporation. 

Nine  radial  trucks  for  new  tramcars  for  Rochdale  Corporation. 

Tramway  overhead  equipment  (£4,217)  for  Eritb  District  Council. 

Dover  Town  Council  received  the  following  tenders  for  the  con- 
struction of  the  permanent  way,  overhead  equipment,  and  feeder  cables 
for  the  Dover  and  River  Light  Railway.  The  acceptance  of  the 
British  Electric  Equipment  Company's  tender  was  announced  in  our 
issue  of  February  9 : 

With  chalk  and  With  beach 

clinker  ballast.  ballast. 

R.  and  G.  Bisley      £»3.46o    o    o        ...      £13,690    o    o 

S.  Pearson  and  Son,  Limited     »4.57o  t6    5        ...        14,570  16    5 

George  Holloway »2.s89    6    3        ...        13.183    o    o 

R.  Woods  and  Company 12.50210    o        ...  — 

G.  Whimpey  and  Company        13.230  14    3        ...        13,386    o    o 

British  Electric   Equipment   Company 

(accepted)  10,353    2    8        ...        10.408  17    9 

Wm.  Griffiths  and  Company,  Limited...        11,811  19    o        ...        12,104    o    o 

Thomas  G.  Starkey  13.193  12  10        ...        13,157  19  10 

George  Law 12,994    o    o        ...        13.229    o    o 

George  Trentham 14,880    o    o        ...        15,000    o    o 

R.W.Blackwell  and  Company,  Limited        13.064    6    6        ...        13.18)    6    6 

Thomas  L.  Scott  and  Company 12,120    6    7        ...  — 

Dick,  Kerr  and  Company,  Limited       ...        12,883    4    o        •■■        13.083    4    o 
I'Yy  Brothers i4i4*7    7    7-.  — 
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FINANCIAL    REPORTS. 


Dublin  and  Blessington  Steam  Tramway  Company.— The 

ort  for  the  half-year  states  that  the  gross  receipts  amounted  to 
/^jjiT).  and  the  expenditure  to  ;f  j.094.  This  leaves  a  sum  of  ;f622  net 
profit  for  the  si<  months,  which  the  directors  propose  to  place  to  the 
credit  of  the  baronies. 

Dublin  and  Lucan  Electric  Railway.— The  report  for  the  half- 
year  states  that  after  providing  for  debenture  interest  there  is  an  avail- 
able balance  of  ;r  1,4  25  14s.  on  the  half-vear,  out  of  which  is  recom- 
mended the  payment  of  the  half-yearly  dividend  on  the  5  per  cent, 
preference  shares,  and  a  further  half-year's  dividend  of  a  similar  amount 
on  the  same  shares  to  clear  oflf  all  arrears  on  them. 

Carlisle  Tramway  Company.— The  revenue  account  of  this 
company  for  the  past  year  shows  a  surplus  of  ;f  2,949,  a  decrease  of  £GH 
compared  with  1903,  and  after  providing  for  debenture  interest,  etc., 
£^  '555  is  available  for  distribution.  The  directors  propose  to  add  /500 
to  the  depreciation  fund,  and  to  carry  forward  ;f  1,055.  The  car-miles 
run  in  njo^  were  359,756,  the  number  of  passengers  carried  2,935,002, 
and  the  total  receipts  amounted  to  ;f  10,713. 

Newcastle  Tramway  Finances.— Mr.  Easton,  acting  general 
manager  to  the  Newcastle  Corporation  Tramways,  estimates  that  in  the 
ensuing  year  the  receipts  will  show  an  excess  of  ^79,472  over  the  ordi- 
nary expenditure.  The  balance  will  be  more  than  swallowed  up,  how- 
ever, by  the  expenditure  of  ^32,958  on  maintenance  work  and  /67,i42 
on  the  payment  of  interest  and  in  redemption  of  loans.  The  traffic 
expenses  are3  89d.  per  car-mile,  as  against  2  92d.  in  Salford,  3"36d.  in 
Manchester,  and  2  89d.  in  Glasgow. 

Aberdeen  Suburban  Tramways  Company.  The  directors 
recommend  that  the  balance  of  >f  1,357  4^-  should  l)e  carried  forward  to 
the  next  half-yearly  account.  The  company  will  by  that  time  have  had 
the  exjHjrience  of  a  full  year's  working  of  the  lines,  and  may  then 
determine  how  the  balance  at  credit  of  profit  and  loss  account  should 
be  dealt  with.  The  traffic  on  the  company's  lines  continues  to  be  well 
maintained,  and  to  cope  with  the  heavy  traffic  which  may  be  expected 
in  the  summer  months,  the  directors  have  given  an  order  for  the 
construction  of  three  new  cars  with  ctnered  tops. 

Lincoln  Tramways  Company.- The  report  of  the  liquidator 
(.Alderman  E.  Pratt)  in  the  voluntary  liquidation  of  the  Lincoln 
Tramways  Company,  Limited,  shows  the  total  receipts  to  be/"  11, 561  17s., 
of  whicli  /^io,437  los.  was  the  agreed  purchase  price  given  by  the 
Corporation.  The  other  principal  item  is  ^^957  17s.  lod.,  /517  los.  5d. 
of  which  was  on  deposit  at  bank  to  reserve  fund,  and  ^440  7s.  5d. 
realised  on  sale  of  India  Stock.  The  total  disbursements  amounted  to 
/"M.^k/)  17s.  7d.  Deducting  this  from  the  receipts,  /i  1,561  17s.,  there 
is  a  balance  of  ^2,954  19s.  5d.  The  liabilities  to  be  provided  for  out  of 
this  amount  to  ;f3io. 

Imperial  Tramways  Company,  Limited.-  The  report  states 
that  the  net  revenue  account  for  the  year  shows  an  available  balance  of 
;f  4 1.655,  and  after  payment  of  interest  on  the  debenture  stock  for  the 
whole  year,  and  interim  dividends  on  the  preference  and  ordinary  shares 
in  respect  of  the  half-year  to  June  30  last,  amounting  together  to  ;f  26,168, 
it  is  proposed  to  appropriate  the  balance  as  follows :  Dividend  at  6 
per  cent,  per  annum  on  the  preference  capital  (paid  on  January  2  last), 
£■3,700;  final  dividend  at  10  percent,  per  annum  (making  9  per  cent, 
for  the  year)  on  the  ordinary  capital,  /"9.500,  and  to  carry  forward  £2Hy. 
The  reserve  funds  now  amount  to  /i 21, 871. 

Chatham   and    District    Light    Railways   Company.    The 

report  for  the  half-year  ended  December  31  last,  to  be  presented  at  the 
meeting  on  the  7ih  inst.,  shows  receipts  ;f  16,381,  and  expenses  ;f  10,029, 
leaving  ;f 6,352.  To  this  must  be  added  ^^745  brought  forward  from 
June  30,  1904,  making  ^^7.097.  The  directors  recommend  a  dividend 
at  the  rate  of  3  per  cent,  per  annum  on  the  ordinary  shares  for  the  half- 
year,  carrying  forward  / 1,700.  The  short  extension  line  to  Rochester, 
referred  to  in  the  previous  report,  was  opened  for  public  traffic  on 
December  22  last,  and  a  substantial  increase  in  the  receipts  has  resulted. 
The  agreement  between  the  Kent  Electric  Power  Company  and  this 
company  has  fallen  through.  The  special  deposit  account  of  /3,ooo 
has  been  transferred  to  reserve  for  depreciation. 

The  London  General  Omnibus  Company  report  that  the  gross 
receipts  in  the  past  half-year  amounted  to  £632,075,  a  decrease  of 
^6,745  on  the  corresponding  period  of  1903,  whilst  expenses  came  to 
£^82,811,  a  decrease  of  ;^7o8.  Including  £io,oj2  brought  forward, 
and  /"9,288  from  interest,  the  profit  was  /68,624,  of  which  jf5,700  was 
retjuired  for  debenture  interest.  /2o,ooo  has  h)een  transferred  to  the 
motor  fund  account,  and  the  directors  have  declared  a  dividend  at  the 
rate  of  8  per  cent,  per  annum,  carrying  forward  £\  i  ,293.  The  average 
cost  of  feeding  and  bedding  each  stud  of  horses  in  the  past  half-vear 
was  ;f  133,  against  /138  in  1903,  and  £1^2  in  1902.  The  directors  have 
watched  the  improvements  which  have  been  made  in  the  methods  t)f 
mechanical  traction.  Thoy  have  now  decided  to  make  extensive  trials, 
antl  have  several  types  of  motor  omnibuses  on  order  for  that  purpose. 


Great  Northern,  Piccadilly,  and  Brompton  Railway.    Sir 

Henry  Fowler,  M.P.,  presided  on  Thursday,  February  14,  at  the  half- 
yearly  general  meeting  of  this  company,  held  at  Hamilton  House. 
Victoria  Embankment.  In  moving  the  adoption  of  the  report,  he  said 
the  company  had  spent,  during  the  six  months  ending  December  31 
last,  ^644, 896,  the  whole  of  which,  with  the  exception  of  a  very  small 
sum,  had  t>een  expended  on  land  and  compensation,  /i9,ooo,  and  on 
construction,  including  engineermg,  nearly  /621.000.  The  engineers' 
reports  showed  that  the  work  was  proceeding  both  satisfactorily  and 
rapidly.  It  was  impossible  to  tell  at  present  at  what  date  the  railway 
would  be  completed,  but  he  hoped  the  directors  would  be  able  to  give 
some  definite  idea  of  the  time  when  they  met  the  shareholders  at  the 
next  half-yearly  meeting.  .V  dividend  at  the  rate  of  4  per  cent,  per 
annum,  free  of  income  tax,  was  recommended.   The  report  was  adopted. 

North  London  Railway.  -The  report  states  that  the  gross 
receipts  for  the  half-year  amounted  to  /26i,240,  a  decrease  of  jf  19,005  ; 
and  the  expenses  to  ;f  166,365,  an  increase  of  /5.891  :  the  percentage  of 
working  expenses  to  gross  receipts  being  63*68  against  57" 26.  The 
decrease  in  the  receipts  from  passenger  traffic  is  attributable  to  the 
competition  of  the  Cireat  Northern  and  City  Railway,  depression  in 
trade,  and  the  dense  fogs  which  prevailed  during  the  latter  part  of  the 
year.  The  result  of  the  half-year's  working,  after  providing  for  interest 
on  the  debenture  capital  and  other  prior  charges,  and  debiting  the 
reserve  fund  with  ;f  3,000,  is  a  balance  to  the  credit  of  net  revenue  of 
/75.907  19s.  4d.,  from  which  it  is  recommended  that  dividends  for  the 
half-year  be  declared  at  the  rate  of  4 J  per  cent,  per  annum  on  the  first 
and  second  preference  consolidated  stocks,  and  at  the  rate  of  5  percent, 
per  annum  on  the  ordinary  stock,  making  the  dividend  for  the  year  5J 
per  cent.,  leaving  ^^3,673  to  be  carried  forward,  against  £i,i7[)  in  19^3. 

North  Metropolitan  Tramways  Company.  The  report  for 
the  half-year  ended  December  31  states  that  the  gross  receipts  amount 
to  ;f 319, 275,  and  the  total  expenditure  to  ;f 301, 51 7,  leaving  as  net 
profit  /i  7.758.  The  balance,  together  with  ;f223  brought  forward  and 
the  amount  received  from  the  Metropolitan  Electric  Tramways,  Limited, 
for  debenture  interest,  is  ;r2o,6o6,  and  the  sum  available  for  division, 
after  providing  for  debenture  interest,  is  ;fi7,98o.  It  is  proposed  to 
pay  a  dividend  at  the  rate  of  4  per  cent,  per  annum,  on  the  ordinary 
shares,  subject  to  a  tax.  The  balance  of  ^^233  will  be  carried  forward. 
The  sum  of  ;£'i8,i57  ^^^^  \^en  charged  against  revenue  for  maintenance 
of  the  permanent  way.  Referring  to  the  agreement  with  the  West  Ham 
Corporation  for  the  purchase  of  the  Company's  lines  and  depots  within 
the  borough,  which  was  submitted  to  and  approved  by  the  shareholders 
on  February  11,  1903,  the  purchase  of  the  lines  was  carried  into  effect 
on  June  30  of  that  year,  and  the  directors  have  to  report  that  the  price 
to  be  paid  for  the  depots  has  now  been  agreed  with  the  Corporation  at 
the  sum  of  /'63,ooo,  and  that  the  sale  will  be  completed  at  an  early 
date.  The  negotiations  with  the  I.eyton  Council  have  not  yet  been 
concluded. 

Baker  Street  and  Waterloo  Railway.— The  prospectus  was 
published  on  Wednesday,  February  15,  of  an  issue  of  ;f 500, 000  4  per 
cent,  perpetual  del)enture  stock  of  the  Baker  Street  and  Waterloo 
Railway  Company.  The  authorised  share  capital  of  the  company  is 
^2, 673, 000,  of  which  ;f  1,641,850  has  been  issued  and  fully  paid.  There 
is  power  to  issue  4  per  cent,  perpetual  debenture  stock  to  the  entent  of 
/8<>o.ooo.  The  ^500,000  of  such  stock  now  dealt  with  was  oBered  for 
sale  by  Messrs.  Speyer  brothers  at  the  price  of  ^.'96  |>er  cent.  Mr. 
Stephen  Sellon,  in  a  report,  estimated  that  the  railway  will  carry 
35,000,000  passengers  per  annum,  and  taking  the  average  receipts  at 
I  86d.  per  passenger  and  the  miscellaneous  receipts  at  jf  10,000  per 
annum,  the  total  gross  revenue  would  amount  to  ;f 281, 750.  Mr.  J.  R. 
Chapman,  engineer-in-chief  of  the  Underground  Electric  Railways 
C'ompany  of  London,  estimated  that  the  total  working  expenses  would 
amount  to  ;f  135,281  per  annum.  This  would  leave  a  net  revenue  of 
/i46,46tj.  Interest  at  4  per  cent,  on  the  total  borrowing  powers  of  the 
company  would  amount  to  ;f35.6oo,  leaving  a  surplus  net  revenue  of 
£1  io,S(xj.  The  debenture  stock  offered  lor  sale  forms  part  of  the  stock 
payable  to  the  Underground  Electric  Railways  Company  of  London 
under  construction  contracts,  and  has  been  purchased  from  them  by 
Messrs.  Speyer  Brothers. 

North  Eastern  Railway  Company.— The  half-yearly  report 
states  that  the  expenditure  on  capital  account  during  the  last  six  months 
has  been  £(y(jfy,(y^7.  The  total  revenue  amounted  to  ^4,832, 764,  a  falling 
ofi"  of  ;f  36,966  as  compared  with  the  correspoding  period  of  the  previous 
year,  while  the  total  expenditure  at  ^[^3,070,535  shows  a  reduction  of 
/19.542.  The  net  receipts  were  jf  1,762,229,  a  decrease  on  the  corres- 
ponding period  of  /1903  of  ^17,424  :  and  ;f  40,875  was  brought  forward, 
a  decrease  of  )r4,4i2.  .^fter  providing  for  interest,  rents,  and  other 
preferential  charges,  there  remains  a  balance  of  ^^948,493  available  for 
dividend  on  North  Eastern  consols,  on  which  the  directors  recommend 
a  dividend  at  the  rate  of  53  per  cent,  per  annum,  leaving  ;f  45.538  to  be 
carried  forward.  Against  decreases  of  ^42,386  and  £i^.^oi)  under  the 
heads  of  locomotive  power  and  traffic  expenses  respectively  must  l>e 
taken  the  expenditure  of  _;f22,525  on  the  working  of  the  electric  trains 
The  steam  train  mileage  was  13,894,289.  a  decrease  of  675,232,  but  the 
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electric  trains  ran  588,786  miles.  During  the  half-year  the  company 
have  carried  on  the  Newcastle  and  Tynemouth  subarl)an  lines,  which' 
are  now  worked  by  elfeclricity,  675.000  more  passengers  l>etween  stations 
on  these  "branches  than  in  the  corresponding  half  of  1903.'  The  directors 
consider  that  the  results  of  subsituting  electricity  for  steam  in  working 
the  passenger  traffic  on  these  lines  have  so  far  been  satisfactory  as 
regards  receipts  and  expenses. 

London  Road  Car  Company.— At  the  half  yearly  meeting  of  this 
company,  on  February  21,  the  chairman.  Mr.  J.  H.  Moore,  in  moving 
the  adoption  of  the  report,  called  the  attention  of  the  shareholders  to 
the  question  of  seriously  grappling  with  the  subject  of  substituting 
mechanically-driven  vehicles  for  the  present  horse  cars.  Although 
sufficient  time  had  not  yet  elapsed  for  the  Board  to  give  definite  figures 
as  to  the"  cost  of  working,  no  doubt  existed  as  to  the  possibility  of 
motor-cars  l)eing  worked  at  a  cheaper,  rate  than  horsed  vehicles,  or  as 
to  the  additional  convenience  to  the  public  which  would  accrue  from 
the  change.  The  directors  nad  entered  into  contracts  with  two  leading 
motor  companies  for  the  exclusive  supply  to  them  of  vehicles  for  use 
in  I^ndon,  and  within  a  radius  of  25  miles  outside.  This  would  place 
the  Road  Car  Company  in  the  first  position  in  regard  to  motor  omni- 
buses in  the  streets  of  the  metropolis.  The  cars  would  be  constructed 
with  every  regard  to  the  comfort  of  both  inside  and  outside  passengers. 
Already  orders  had  been  given  for  the  construction  of  a  first  instalment 
of  50  cars,  and  the  directors  looked  forward  with  the  greatest  confi- 
dence to  the  result  of  the  new  departure.  Obviously,  however,  new 
capital  would  be  required  for  the  undertaking,  and  the  Board 
consequently  proposed  to  issue  the  balance  of  the  company's  share 
capital,  / 116,004.  Already  sufficient  money  had  been  obtained  for 
present  requirements.  There  was  little  doubt  that  the  balance  would 
l)c  subscrilied  whenever  necess;iry.  The  report  was  unaninn)usly 
adopted.  •  • 

Tyneside  Tramways  and  Tramroad  Company,  Limited. 

The  half-yearly  report  stales  that  the  surplus  of  receipts  over  expenses, 
after  paying  interest  on  mortgage  delientures,  etc..  is  / 1,535  8s.  8d., 
which,  together  with  the  balance  carried  forward  from  last  half-year, 
vi/..  £^zS  14s.  yd.,  makesa  total  to  the  credit  of  profit  and  loss  account 
of /i, 864  js  5d.  Out  of  this  the  directors  propose  the  payment  of  a 
dividend  at  the  rate  of  2  per  cent,  per  annum,  and  to  place  /ooo  to  the 
credit  of  reserve  fund  for  renewals,  depreciation,  and  other  contin- 
gencies, which  will  leave  £^H  6s.  10 J.  to  l)e  carried  forward.  The 
traffic  receipts  for  the  year  ending  December  ji,  i<>oj.  were  £th,^Cj2 
7s.  7d.,  whilo  those  for  the  year  ended  December  ji,  i<;o4,  were 
£i(j,'j2H  15s  ,  showing  an  increase  in  traffic  receipts  of  £s,jii>(>  7s.  5(1., 
notwithstanding  that  during  the  past  si.\  months  the  company  has  had 
to  meet  the  competition  of  the  North  Mastern  Railway  Company's 
electrified  lines.  The  directors  would  repeat  that  the  application  to 
Parliament  for  running  powers  in  connection  with  the  lines  of  the 
Newcastle  Corporation  involved  abnormal  charges  against  revenue  as 
well  as  against  capital,  a  portnm  of  these  charges  being  l>orne  by  the 
half-year  under  review.  The  running  powers  authorised  were  not  put 
in  force  until  the  end  of  Auj^ust,  and  then  on  only  two  out  of  the  three 
routes.  The  results  .baye,  however,  come  up  to  expectation  .The 
whole  of  the  track,  overhead  line,  and  rolling  stock  has  been  kept  in 
thorough  repair  during  the  past  year.  The  directors  are  making 
application  to  Parliament  this  session  for  a  Bill  to  enable  them  to  issue 
the  remaining  capital  of  the  company  in  ordinary  or  preference  shares. 

The  Metropolitan  District  Railway  Company  report  that  the 
total  receipts  for  the  half-year  ending  Decemlwr  31  were  / 197, 4 17,  a 
decrease  on  the  corresponding  h.ilf  of  kjoj  of  £2.621.  'I'he  working 
expenses-were  /i  14,21 2.  a  decrea.se  of  £7.478.  The  revenue  account 
shows  a  profit  wf  ^83,205,  an  increase  of  £4,858  Owing  to  the  adoption 
of  a  new  mode  of  dealing  with  season  tickets,  rendered  necessary  by  the 
early  institutipn  of  zone  fares,  the  net  revenue  for  the  half-year  is 
insufficient  by  ^6,575  to  meet  in  full  the  fixed  charges,  and  to  pay  to 
the  4  per  cent,  guaranteed  stock  holders  a  dividend  at  the  rate  of /i  7s.  6d. 
per  cent,  per  annum,  to  which  they  are  entitled  out  of  the  share  of  the 
District  Company  of  the  revenue  of  the  City  Lines  and  Extensions 
Railway  for  the  half-year.  To  meet  this  deficiency  it  is  proposed  to 
charge  the  amount  (;f 6,575)  to  capital  account,  and  at  the  same  time  to 
credit  to  capital  account  ^23,978,  which  represents  premiums  on  the 
issue  of  stocks,  and  which  has  for  some  years  stood  in  suspense.  Not- 
withstanding the  unavoidable  interruption  to  traffic  caused  by  the 
electrification  of  the  railway,  the  company  has  carried  367,892  more 
passengers  this  half-year  than  in  the  corresponding  period  of  last  year, 
the  number  being  24,758,858  in  addition  to  the  season-ticket  holders, 
and  during  the  year  1,917,565  more  than  in  1903.  The  work  of  elec- 
trification is  nearingcompletion.  The  directors  are  assured  by  their 
engineers  tliat  y.'ithin  twQ. months  the  whole  of  the  works  necessary  to 
operate  tlie  railway  electrically  will  l)e  finished.  The  various  electric 
railway  services  will  then  be  commenced  as  rapidly  as  the  car  contractors 
deliver  the  cars. 

Bristol  Tramways  and  Carriage  Company.  -  The  report  of  the 
directors  of  this  company  for  the  year  ending  December  31 ,  1904.  states 
that  the  gross  receipts  for  the  year  amount  to  £25().ji}i)  13s  .  and  the 
working   and  general   expenses   and   renewals  are  /i*>8,798  i8s.  2d., 


leaving  a  net  revenue  of  ;f9i,ooo  i6s.  lod.  The  following  amounts  have 
already  been  distributed,  viz.,  interest  on  4  per  cent,  mortgage  deben- 
ture Slock  and  deposits,  /i  1,415  14s.  lod.  ;  dividend  on  4  per  cent,  pre- 
ference shares.  £ilj,o'26  i6s.  8d*  ;  Interim  dividend  at  the  rate  of  8.^  per 
cent,  per  annum  (subject  to  income-tax)  for  the  half-year  ending  June 
30.  /2o,23i  i6s.  5d.  '  £50/^66  6s.  iid.  It  was  proposed  to  appropriate 
the  balance  as  follows:  Final  dividend  for  half-year  at  the  rate  of 
9 J  per  cent  per  annum  (subject  to  income-tax),  ;f  22,562  los.  addition 
to  reserve  for  contingencies  fund,  £.i'j.']^  19s.  i id.-  /;'40, 332  9s.  iid. 
— jf9i.ooo  i6s.  lod.  The  interest  on  investments  has  been  carried 
to  the  credit  of  contingencies  fund,  as  also  the  sum  of  /3.318  17s.  lod. 
received  on  income-tax  appeal,  and  the  values  of  the -investments 
having  been  adjusted  to  market  prices  at  December  31  last,  the 
reserve  fund  then  totalled  ;f  135,901  i8s.  The  company's  investments 
have  thus  increased  by  ^23,768  9s.  during  the  past  year,  and  with  the 
addition  now  proposed  will  be  further  augmented  to  ;f  153,671  i8s.  iid. 
The  receipts  from  the  tramways  department  show  an  increase  of 
^■3, 441.  and  those  of  the  carriage  department  an  increase  of  ;f  2,317. 
over  the  previous  year's  takings.  The  total  number  of  passe;ngers 
carried  during  the  year  on  the  company's  cars  and  omnibuses  was 
45,312.373.  an  increase  of  920,934.  The  company  obtained  their  .\ct 
of  Parliament  last  session,  authorising  the  extensions  of  about  ten 
miles  of  route,  including  the  principal  roads  out  of  the  city,  Parliament 
having  approved  the  company's  proposals  that  as  to  about  nine  miles 
the  concession  should  be  for  at  least  forty-two  years 

London  United  Tramways  (1901),  Limited.  The  report  for 
the  year  ended  December  31,  1904,  which  was  submitted  at  the 
annual  meeting,  states  that  gross-  receipts  have  amounted  to 
£n/),2\\^.'  and  working  and  general  expenses  and  renewals  to 
^^176. 1 88.  leaving,  with  the  balance  brought  forward  from  last  account, 
a  net  revenue  of  ;f  120,834.  Aft^r  pjiyment  of  debenture  interest  ami 
diviilcntl  on  the  5  per  cent,  preference  shares,  there  remains  ^42,087 
(including  ^^3,750  net  premiums  on  new  preference  shares).  .\n 
interim  dividend  at  the  rate  of  6  per  cent,  per  annum  has  been  paid  on 
the  ordmary  shares,  and  it  is  now  proposed  to  pay  a  final  dividend  at 
the  rate  of  6  per  cent,  per  annum,  placing  ;f5.ooo  to  credit  of  reserve 
fund,  and  carrying  ^563  forward.  Gross  receipts  show  an  increase  of 
^[^15,993,  and  operating  expenses  have  decreased  by  /203,  notwith- 
standing the  larger  mileage  open  as  compared  with  the  previous  year. 
The  total  number  of  passengers  carried  was  48,126,727,  an  increase  of 
2,833  254.  Del)enture  interest  and  preference  dividend  together  absorb 
/82,4<>7,  as  compared  with  ^58,826  in  the  previous  year  This  arises 
in  conseijuence  of  the  expenditure  of  capital  which  the  directors  have 
considered  it  expedient  in  the  company's  interest  to  incur  (as  explained 
in  tlieir  interim  report  of  August  last)  for  the  purjKise  of  carrying  put 
important  road  improvements  and  widenings  on  \arious  parts  of  the 
company's  system.  These  works  afford  valuable  facilities  for  the 
conduct  of  the  present  traffic,  and  would  have  involved  a  greatly 
enhanced  capital  outlay  if  deferred  to  future  years,  when  they  must 
l)ecome  essential  to  the  proi)er  development  of  the  company's  business. 
The  extension  from.  Southall'to  Uxbridge  fin  Hayes  and  Jlillingdtjn, 
and  also  the  connecting  line  from  Hammersmith  Broadway  via  Askew 
Koad,  were  opened  for  public  traffic  in  June  last,  and  the  rc»sults  have 
fully  realised  anticipations.  During  the  summer  months  especially 
this  attractive  route  was  largely  used  by  passengers  who  availed 
themselves  of  the  new  facilities  for  reaching  the  town  of  Uxbridge. 
The  Bill  promoted  by  the  company  in  the  last  session  of  Parliament  to 
authorise  an  extension  from  Hounslow  to  Staines  rc»ceived  the  Royal 
assent  on  August  15.  Preparations  are  in  progress  for  the  construction 
of  the  authorised  tramways  in  Kingston,  Surbiton,  the  Maidens,  antl 
WimLledon,  and  l)etween  lirentford  and  Hanwell.  These  Surrey  lines 
will  Jink  up  important  centres  of  population,  and  will  connect  with  the 
London  County  Council  electric  tramways  system  at  Tooling,  and 
over  Kingston  Bridge  with  the  company's  tramways  in  Middlesex  and 
London.  At  the  conclusion  of  the  ordinary  meeting  an  extraordinary 
meeting  will  be  held  for  the  purpose  of  sanctioning  various  Bills. 

TRAMWAYS  AND  LIGHT  RAILWAYS  ASSOCIATION. 


A.NNUAL  Meeting. 
The  annual  meeting  of  this  Association  was  held  on  .  Friday 
afternoon,  February  10,  at  the  Society  of  Arts,  John  Street, 
London,  VV'.C.  Mr.  Alfred  Baker  (general  manager  of  Birmingham 
Corporation  Tramways)  the  retiring  president,  occupied  the  chair, 
and  delivered  a  brief  address  moving  the  approval  of  the  Council's 
report,  which  was  adopted.  The  following  additional  members 
of  the  Council  were  elected-:  The  Hon.  .Arthur  Stanley,  M.P., 
Lord  Vaux.  of  Harrowden,  Messrs.  H.  England,  J.  B.  Hamilton. 
J.  H-  Kider,  and  S.  Sellon.  The  Hon.  .Arthur  Stanley,  M:P..  the  new 
president;  then  took  the  chair,  and  in  the  course  of  some  interesting 
remarks  urged  the  desirability  of  union  among  tramway  interests 
.Alluding  to  the  threatened  motor  omnibus  competition  he  expressed 
the  opinion  that  nothing  cheaper  than  a  metal  wheel  on  a  metal  rail 
would  l>c  f(»und  .\  cordial  vote  of  thanks  was  awarded  to  Mr.Rikcr 
for. his  valual>le  services  during  the  year.  ■ -'—' 
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TRAMWAY  AND  LIGHT  RAILWAY  NOTES. 


ASTON  MANOR.— At  a  special  meeting  of  the  Aston  Town 
Council,  held  on  Friday,  February  lo,  the  Council  adopted  a  report  of 
the  Public  Works  Committee  embracing  a  scheme  which  had  been 
prepared  by  their  consulting  engineer  (Mr.  Robert  Cireen)  for  the 
reconstruction  of  the  remaining  tramways  within  the  borough,  includ- 
ing street  improvements.  The  total  cost  of  the  work,  including  the 
overhead  electric  equipment,  is  estimated  at  £C^^,2yo.  The  Council 
approved  the  plans  and  sections  of  the  work  prepared  by  the  engineer, 
and  authorised  tenders  to  be  obtained. 

BELFAST. -Proceedings  were  commenced  at  the  Surveyors' 
Institution,  Westminster,  on  February  T),  before  Mr.  T..  L.  Macassey. 
sitting  as  sole  arbitrator  between  the  Belfast  Tramways  Company  and 
the  Corporation  of  that  city,  arising  out  of  the  purchase  by  the 
authority  of  the  company's  undertaking.  Mr.  C.  A.  Cripp.s,  K.C.,  M.P. 
Mr.  C.  Hutchinson,  and  Mr.  F.  Richardson  appeared  for  ihe  company  : 
and  Mr.  l^alfour  Browne,  K.C.,  and  the  Solicitor-Ceneral  for  Ireland 
(Mr.  j.  H.  Campbell,  K.C.,  M.P.)  represented  the  Corporation.  The 
claim,  which  amounted  to  nearly  ^400,000,  included  an  item  of 
;f345.97^  for  the  company's  undertaking,  about  ^20,000  for  two  other 
undertakings,  £y^,2iC^  three  years'  unexpired  profits,  and  /7,5oo  com- 
pensation to  directors,  manager,  and  secretary.  The  full  figure  was 
-^452, 305,  but  deducting  the  amount  of  the  principal  moneys  .secured 
by  the  company's  outstanding  debentures  (/r)0,ooo)  the  total  claim  was 
/^392.345.  The  proceedings  were  concluded  on  February  16.  The  arbi- 
trator's decision  had  not  been  delivered  up  to  the  time  ol  printing. 

BIRMINGHAM,— In  connection  with  the  acquisition  of  the 
Btilsall  Heath  lines  by  the  Birmingham  Corporation,  ^t  has  been 
found  possible  to  avoid  the  uncertainties  and  cost  of  an  arbitration  by 
an  agreement  with  the  Company  as  to  the  terms  of  purchase.  The 
Corporation  are  to  pay  the  City  of  Birmingham  Tramways  Company 
;f 20,000  for  the  lines,  and  ;f  16,000  for  the  Kyott's  Lake  Road  dep^t^  . 
but  the  Company  is  to  afford  facilities  for  the  electrical  conversion  of 
all  the  steam  and  horse  routes  in  the  city  during  the  period  between 
now  and  the  expiration  of  the  leases  in  1906. 

EDINBURGH  AND  GLASGOW.-Mr.  Hall  Blyth.  Chairman 
of  the  Edinburgh  and  District  Tramways  Company,  speaking  at  the 
annual  meeting  recently,  referred  to  the  frequent  criticisms  of  the 
cable  system,  and  defended  it  against  the  charge  that  it  was  effete  and 
obsolete.  What  had  handicapped  the  company,  he  said,  was  the 
gross  extravagance  of  the  Corporation  of  Edinburgh  In  their 
initiation  of  the  system,  he  had  no  hesitation  in  saying  that  a  very 
lar^e  sum  might  have  been  saved  on  the  original  capital  account  if  the 
matter  had  been  gone  about  in  a  proper  busmess-like  way.  They  all 
had  heard  town  councillors  frequently  say,  "  What  does  it  matter 
to  us  ?  Seven  per  cent,  upon  our  outlay  is  a  very  fine  return."  Capital 
had  l)een  expended,  and  the  company  had  to  pay  7  p^r  cent.  That 
was  what  was  handicapping  the  company.  He  drew  a  comparison 
between  the  systems  of  Edinburgh  and  Glasgow.  The  working  expenses 
in  Edinburgh  per  car-mile  were  5"6id.  In  Glasgow,  after  allowing  for 
maintenance  of  the  permanent  way,  the  cost  was  6  i6d.  per  mile  run. 
The  traffic  receipts  per  single  mile  of  track  in  Edinburgh  were  ^5,732 
as  against  /5.318  in  Glasgow,  so  that  in  both  cost  per  mile  run,  and 
traffic  receipts,  Edinburgh  was  distinctly  better  than  Glasgow.  With 
regard  to  speed,  the  Edinburgh  cars  ran  at  an  average  speed  of  9^  miles 
per  hour,  and  that  compared  very  favourably  with  electric  systems 
throughout  Great  Britain.  In  comparison  with  all  large  towns  in 
Kngland  and  Scotland,  the  Edinburgh  cars  were  running  at  a 
cheaper  rate  per  mile,  and  were  earning  more  per  mile  of  single  track. 
— .Vrrangements  have  been  completed  between  the  Edinburgh  and 
District  Tramway  Company  and  the  owners  of  the  Musselburgh 
Electric  Tramways,  whereby  the  service  of  parcel  delivery  at  present 
carried  on  in  connection  with  the  Edinburgh  tramways,  will  be  extended 
over  the  Musselburgh  system.  The  Edinburgh  tramway  officials  state 
that  their  parcel  traffic  has  grown  enormously  since  it  was  started  in 
October  last.  8,000  parcels  were  dealt  with  during  Christmas  week.  — 
Representatives  of  the  competing  schemes  for  the  proposed  running  of 
electric  tramways  to  Queensferry  have  been  received  by  the  Tramx^y 
Committee  of  Edinburgh  Town  Council.  The  representatives  of  the 
Edinburgh  Suburban  Electric  Tramway  Syndicate  (with  Mr.  W.  M. 
Colam,  engineer,  and  Mr.  Peter  Macnaughton,  S.S.C..  secretary)  were 
-fit.st  received,  and  subsequently  the  National  Electric  Construction 
Company  (with  Mr.  Buchan,  engineer,  and  Mr.  Guild.  W.  S.).  It  is 
understood  that  the  former  company  propose  to  run  lines  from  Princes 
Street  (by  way  of  Belford  Bridge)  and  Comely  Bank,  converging  at 
Craigleith,  and  from  Bonnington  by  way  of  the  Ferry  Road  to  David- 
son's Mains,  where  the  city  route  would  be  met,  while  the  National 
Gonstrnction  Company  are  understood  to  favour  Queensferry  Street 
and  Goldenacre  as  Edinburgh  termini.  While  the  Committee  expressed 
no  opHnion  with  regard  to  the  merits  of  either  scheme,  both  deputations 
-  left  the  Council  Chambers  expressing  themselves  satisfied  with  their 
fect^ptlon. 

GLASGOW  AND  PAISLEY.— Lord  Balfour  of  Burleigh,  on 
Monday,  I'ebruary  20,  heard  parties  at  the  Westminster  Palace  Hotel 


in  regard  to  the  arl>itratioa  pending  between"^  the>  Corporation  of 
Glasgow  and  the  Paisley  District  Tramways  Company  regarding  the 
exercise  by  the  Corporation  of  running  powers  over  a  mile  of  track 
l^elonging  to  the  company.  A  short  time  ago  his  lordship  issued  an 
award,  but  the  parties  were  not  agreed  upon  the  interpretation  of  it, 
in  so  far  as  concerned  the  question  of  the  cost  of  the  electrical  energy 
for  the  running  of  the  cars.  Monday's  proceedings,  which  were  held 
in  private,  were  for  the  purpose  of  ascertaining  his  Lordship's  deter- 
mination as  to  whether  the  Corporation,  in  addition  to  their  other 
working  exp>enses,  were  to  be  allowed  a  sum  to  cover  the  cost  of  the 
electrical  energy.  Lord  Balfour  intimated  that,  while  he  could  not 
make  any  addition  to  the  award  in  fixing  the  working  expenses  which 
he  previously  allowed  to  the  Corporation,  he  had  intended  that  to  those 
expenses  would  be  added  a  sum  to  cover  electrical  energy. 

HALIFAX.  —The  tramway  extension,  constructed  by  Halifax 
Corporation  from  Sowerby  Bridge  to  Triangle,  was  inspected  on 
Tuesday,  February  7,  by  Major  Druitt,  of  the  Board  of  Trade,  and 
passed  as  satisfactory.  The  line  was  opened  for  traffic  on  the  following 
Friday.  With  this  extension,  which  is  about  a  mile  in  length,  the 
Halifax  tramways  system  comprises  a  total  of  about  34  miles  of  route. 

HASTINGS.  The  Hastings  and  District  Tramways  Company 
have  power  to  equip  the  line  on  the  front  electrically  on  some  system 
other  than  the  overhead.  They  intended,  however,  to  ask  for  parlia- 
mentary powers  to  equip  that  line  on  the  latter  system  ;  but  in  deference 
to  strong  local  feeling  against  the  proposal,  they  have  withdrawn  it 
from  the  bill.  • 

HULL.-  The  Tramways  Committee,  at  a  special  meeting  on 
February  20,  decided  to  contribute  /19.500  out  of  the  year's  profits  on 
the  working  of  the  Corporation  Tramways,  to  the  relief  of  the  rates. 

LEEDS.  The  Tramway  Committee  has  adopted  a  new  scheme  of 
fares.  There  will  be  a  uniform  penny  stage  of  two  miles.  .\n  experi- 
ment will  be  made  with  halfpenny  fares  on  two  more  routes,  and 
further  concessions  will  be  made  to  workmen  and  children.  A  workman 
will  now  be  able  to  purchase  a  return  ticket  available  for  the  sfecond 
journey  at  any  hour  after  noon.  With  regard  to  the  niew  halfpenny 
stages  the  new  arrangement  will  result  in  dividing  a  uniform'  two-mile 
penny  stage  into  three  equal  halfpenny  stages. 

LEITH.— The  construction  of  Leith  Corporation  tramway^  was 
commenced  on  Monday,  February  6.  The  work  is  befng  carried  out 
by  the  Corporation,  under  the  direction  of  Mr.  John'  More,  the 
consulting  engineer;  Mr.  Peden  Rutherford,  electricalengir.eer;  ^nd 
Mr.  Findlay,  burgh  surveyor.  The  first  section  to  be  dealt  with  is 
Pilrig  Street,  Upon  which  at  present  there  is  no  tramway  line.  The 
section  of  the  horse  tramway  between  BortrtingforV  and  Newhaven  will 
then  be  replaced  l^y  the  new  lines,  A  large  quantity  of  material  is 
already  forward. 

LIVERPOOL." At  a  meeting  of  the  Liverpool  City  Council,  on 
February  8,  a  recommendation  of  the  Tramways  Committee  that  a 
tender  for  the  excavation  for  the  foundations  of  the  new  tramways 
offices,  Hatton  Garden,  Liverpool,  for  the  sum  of  £^,fH)o  be  adopted, 
was  approved,  after  some  discussion.  A  further  recommendation 
that  plans  and  elevations  of  the  proposed  new  offices,  as  submitted,  be 
adopted,  gave  rise  to  a  prolonged  discussion.  It  was  ultimately 
decided  to  refer  the  matter  back.ahd  authority  was  given  to  the 
Committee  to  advertise  for  competitive  designs  for  the  new  building. 

MANCHESTER.— Manchester  Corporation  Tramways  Committee 
has  recently  inaugurated  a  parcel  earning  system  on  somewhat  novel 
lines.  The  parcels  are  not  carried  on  the  platform  of  the  ordinary  car. 
but  a  special  car  has  been  built  for  the  specific  purpose.  It  is  similar 
in  style  to  the  milk  vans  on  the  railways,  with  a  driver  in  front  and  a 
conductor  in  the  rear.  There  is  naturally  a  hostile  feeling  to  the 
scheme  among  the  local  parcel  carriers,  who  are  hopeful  that  the 
difiiculties  in  delivery  from  the  various  centres  will  be  too  much  for  the 
-Tramways  Committee.  The  new  parcel  van  is  illustrated  on  another 
page  of  this  issue. 

NEWCASTLE.— The  Tramway  Committee  in  dealing  with  the 
estimates  for  the  ensuing  year  have  decided  that  the  track  should  not 
be  anchored  except  in  such  places  and  such  times  as  the  track  is  taken 
up  for  the  purpose  of  repair.  Consequently  the  sum  of  ;f  4.500  included 
in  the  estimates  for  the  purpose  of  anchoring  and  welding  the  joints 
will  stand  over  for  further  consideration. 

PATENT  LIST. 

Specially  abstracted  for  "The  Tramway  and  Rail- 
way World  "  from  the  Official  Journal  of  Patents. 

.*,   If  the  inventions  have  been  communicated  the  names  of  the  com- 
municators are  given  below  in  italics. 

Applications. 
Applications  for   Letters  Patent  have  been  filed  as 
follows  ; 

1.764     Railway  and  tramway  wheels- R.  Hyde  nnd  J    K    Hyde 
1,820     Electro-dynamic  traction  systems     J.  Dulait,  C    /eienay.  and 

L.  Kosenfeld. 
1,866     Maximum  traction  truck  -A.  S.  Nelson. 
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1,87^) 
1,890 
1,912 
1.923 
1.951 
2.172 

2.37« 
2.475 

2,^88 
2.5cy> 


2/h>3 

2.7^5 

2.780 
2.816 
2.8J9 
2,8f»4 

2.882 
2,.S88 

3. 00  J 

3.009 

3.075 

3.129 
3.184 

3.255 

3/293 
3.392 

3.437 

3.521 
3.523 
3.53« 
3.555 


j    Bedford. 
Siemens  Brothers 


Apparatus  for  controlling  electric  cars-^-l\  livdall. 

Dry  seats  for  tramcars     T.  Egan  and  J.  Lawson. 

Electric  railway  system-  F.  K.  Kinsman. 

Kail  joints  for  railways  and  tramways—  H.  Booth. 

Automatic  block-signalling  for  electric  railways     V.  Townsend. 

Electric  traction  systems-  W.  S.  Boult. 

Anchors  for  tramway  rails— T.  I.  Riidnian. 

Automatic  systems  of  signalling   for  electric  railways     S.  M 

Young. 
Brakes  for  tramcars     K.  Feckham. 

Trolleys  of  electric  tramcars  -J.  N.  Hicks  and  M    Cialvin. 
Renewable  lip-guard  to  tramway  rails     .\.  Brown  and  L   W. 

Crosta. 
Trolley  pole  controller     S.   E.  Gunyon   (Mii^nty  Miuni/actiiiin^ 

Company) 
.Automatic   points   for   tramways    or    railways     F£.    Allen   and 

Company,  F.  Bland,  and  \V.  E.  Robinson. 
Tramway  and  railway  points— j.  Leighton 
.\utomatic  lubrication  of  trolley  wheels     E 
Tramways     j.  Eccles 
Installations  for  controlling  electric  trains 

and  Company  and  C.   F.  Jenkin 
Double-decked  tramcars    J.  \.  de  Macedo. 
Trolley  heads  with  wire-finding  apparatus 

E.  H.  Clive. 
Tramway   rails,   points,   and   crossings     .\ 

Crosta. 
Electric   tramwav   conduit   systems—  A.  L. 

Rider. 
Vehicles  for  conveying  on  narrow-gauge  railways  broad-gauge 

vehicles — E.  R.  Calthrop. 
Lifeguard  for  electric  cars     S.  R.  Cameron 
Installations  for  controlling  electric  trains     Siemens  Brothers 

and  Company  and  C.  V.  Jenkin. 
Method  of  clearing  tramway  rails  of  snow  and  other  impedi- 
ments    P.  Croft. 
Electric  traction  on  a  shallow  conduit  system     S.  G.  Bennet 
Trolley  wires     Ci.  J.  Conaty  and  H.  Hartley. 
Method  for  attaching  anchor  plates,  joint  plates,  or  sole  plates 

to  tramway  rails     W.  H.  Smith. 
Fenders  for  tramcars-  (i.  Pellizzoni. 

Steps  for  railway  and  tramway  carriages— J.  (i.  Robinson. 
Sectional  system  for  third  rail  on  electric  railways-  J.  Reed. 
Cast-iron  or  steel  supports  for  tramway  pavements     M.  Robin 

son  and  J.  Dodd. 


j.  T.  Cherry 
Brown  and  L, 
C.  Fell  and  J. 


and 


\V 


\\ 


3'5'7     Signalling    for   steam    and  electric  railways    J.J.  Munro  and 

T.  Common. 
3,568     Trolley  change  guide  for  tramcars  -J    Stewart. 
3.614     Trolley  heads— C.  E    I'rance. 
3.6J0     Radial  trucks  for  tramcars     E.  E.  Cook. 
3,642     Sand  valve  for  tram  and  motor  cars     L.  Baron.  F'.  T.  Birtwistic, 

and  \V.  H.  Spencer. 
3,747     Dry  seats  for  tramcars    J.  M.  Martin. 
3,773     Lubricators  for  trolley  wheels— J.  Hensley. 
3,795     Electric  lighting  of  railway  and  tramway  carriages     J    Stone 

and  Company.  Limited,  and  J.  R.  Quain. 
3,847     Tramcar  seats     C.  VVdlocks,  S.  Broomhead.  and  VV  Richardson. 

3.871  Weather  shield  for  tramcar  and  other  drivers  -J.  Hunier. 

3.872  Axle  boxes  of  railway  and  tramway  cars     H    Greeji 
3,885     Electric  trolley  harps  -J.  Hensley 

3.938     Railway  and  tramway  crossing  places     S.  ChamLers. 
3,983     Bell-sounding  instrument  for  punching,  clissilying.  and  record- 
ing tickets     W.  P   Thompson. 

Specificaiioxs  Accepted. 
The  followin*^:  applications,  of  which  tlie  spccilicalir)n< 
have  been  published,  are  now  open  to  opposition  in- 
prior  patentees  or  any  other  persons  intcresto*!  : 

i(j04 
818     Electric    railway    systems     British    Thomson-H(;nstf)n  Com- 
pany, Sporborg,  Carter,  and  Cubitt. 
2.435     •  tructural  intersections  and  crossing-ways  of  tramways  and 

railways     Kitchen. 
6,365     Joints  of  tramway  rails     Clark. 
14.933     Mode  of  protecting  life  from  the  live-rail  danger  on  electric 

railways — Cur  wen. 
20,161     Sole  plates  and  anchors  for  tramway  rails     Walker  and  Grant. 
1,860     Conductors  of  electric  railways  or  tramways     Boardman. 
2,288     Electric  signalling   apparatus   for   tramways  and   railways 

Wilson  and  Marshall. 
4,874     Trolley  poles     Kilbourn  and  Mower. 
18,644     Seats  for  tramcars— Owens. 
22,404     Device   for   preventing    broken    trolley    wires    from    falling 

Kirwan  and  Ouaney 
27,114     (iear  for  moving   rail   and  conductor  points  on   tramways — 

Virgin 
27,858     Brake  mechanism  for  tramcars  — Kling 
5,215     Trucks  and  brakes  for  tramcars     Cook. 

7.159     Supporting  devices  for  tramway  and  railway  rails     BulKuigh. 
12.729     Electric  railways  and  motor  vehicles  therefor— Sayer. 


"PROTECTED"  RAIL  BONDS 

were  used  in  the  electrification  of  the 


"FIXED"  JOINT. 


LANCASHIRE    AND    YORKSHIRE    RAILWAY 

(LiverpoohSouthport  and   CrosBenB    Line), 

The  cFossbonds  are  of  our  Patent  Type  P4,  with  the  ''  protecting "  sleeves.    The 
design  and  manufacture  of  rail  bonds  for  electrification  work  is  our  speciality. 


THE  FOREST  CITY  ELECTRIC  CO., 


Telephone:  5414. 

Telegrams:  ** FORESTRY    MANCHESTER." 

Cablegrams:   '*ROLLDROP    MANCHESTER.' 


3,  Gore  Street,  Plooculllly, 
MANCHESTER. 
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CHILLED  IRON  WHEELS 

FOR 

TRAMWAYS,  RAILWAYS, 

aa    |L||KTirc  Supplied   Loose  or     .      .      . 

'  Accurately  Fitted  on   Axles. 

HYDRAULIC  WHEEL   PRESSES, 

From   70   to  250  Tons  Total    Pressure- 

CAR  WHEEL  GRINDING  MACHINES 

For   Removing   Flats  and   Truelng. 
INCREASING  LIFE  OF  WHEELS  BY  TREATING  FLATS  PROMPTLY. 


GENERAL  VIEW  IN  WHEEL  FOUNDRY. 


MILLER  &  CO., 

LIMITED 

LONDON    ROAD    FOUNDRY, 


Telej^raphic  Address: 

••MILLER,    EDINBURGH.'^ 


EDINBURGH. 
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TRAMWAY 
COMPANIES. 


Aberdeen  CorporAtion 

Airdrie 

Barcelona 

Barnsley     ... 

Barrow 

Bath  ...     .     ...  ,.      .     ^ 

Birroinghatn,  City  of 
Birmingham  and  Midland  ... 
Blackpool  and  Fleetwood    ... 
Blackpool  Corporation 
Blackpool,  St.  Anne'fl,  and  Lytham  ... 
Bolton  Corporation 

Bournemouth  Corporation 

Bradford  Corporation 

Bristol         

Bnmley  Corporation 

Burton  on-Trent  Corporation       ^   ... 

Calcutta 

Carlisle,  City  of       

Chatham  and  District 

Cork  

Devonport... 
Dover  Gorooration 
Dublin  and  Luoan  ... 

Dublin  United         

Dudley— Stourbridge 
Dundee  City  ...  ..i 

East  Ham  U.D.C 

Edinburgh  aud  District 

Gateshead  ... 

Glasgow  Corporation 

Gravesend  and  Northfleet  ... 

Greenock— Port  Glasgow    ... 

Harrow  Road  and  Paddington 

Hartlepool ... 

Hull  Corporation    ... 

Ilford  Corporation  ...  ..... 

Ilkeston  Corporation 

Kidderminster 

Tjanarkehire 

Leeds  Corporation ... 

Liverpool  Corporation 

London  County  Council 

London  General  Omnibus  ... 

London  Road  Oar   ... 

Manchester  Corporation 

Merthyr 

Metropolitan 

Middleton 

Newcastle-upon-Tyne 

North  Metropolitan 

Oldham— Ash  ton     ... 

Oldham  Corporation 

Peterborough 

Poole 

Potteries    ... 

Rossendale  Valley  ... 

Rothesay     ... 

Sal  ford  Coi-poration 

Sheemess    ... 

Sheffield  Corporation 

Southampton  Corporation  ... 

SouthiK>rt   ... 

South  Staffordshire 

Sunderland  Corporation 

Swansea     ... 

Taunton     ... 

Tynemouth 

TyneRide  Tramways  and  Tramroads 

Wallasey  U.D.  Council         

West  Ham  Corporation 
Weston-super-Mare 
Wolverhampton  Corporation 
Wolverhampton  District     ... 
Worcester  ... 
Wjcxham  and  District 
Yorkshire  (Woollen)  District 


RAILWAY 
COMPANIES. 


Brecon  and  Merthyr 

Cambrian    ... 

Central  London 

City  and  South  London 

Purness 

Great  Central 

Great  Eastern 

Great  Northern 

Great  Western 

Hull  and  Barnsley  ... 

Isle  of  Wight  

Ditto         Central 
Lancashire  and  Yorkshire  ... 
Liverpool  Overhead 
London,  Brighton,  and  South  Coast 
London  and  North- Western 
London  and  South- Western 
London,  Tilbury,  and  Southend 
Maryport  and  Carlisle 
Mersey 
Metropolitan 

Ditto       District 

Midland      

North-Eastern 

North  London 

North  Staffordshire... 

South-Eastern  and  Chatham 

Taff  Vale  and  Penarth 

Caledonian 

Glasgow  and  South- Western 

Glasgow  Diftrict  Sabway 

Graat  North  of  Scotland      

Highland 

North  Britiib  

Belfast  and  County  Down    ... 
Cork  and  Bandon     ... 
Dublin,  Wioklow,  and  Wexford 
Great  Northern  of  Ireland  ... 
Ureal  Southern  and  Western 
Midland  Great  Western 
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THE   TRAMWAY    SYSTEM    OF    WEST    HAM. 


15  In  any  part  of  England  except  in  the  neigh- 
bourhood of  London  a  county-borough  with  a 
population  of  300,000  or  thereabouts  is  an  im- 
portant place  not  merely  locally,  but  in  the 
common  knowledge  of  the  inhabitants  of  the 
country  at  large.  But  in  the  vicinity  of  the 
mighty   aggregation    called    London    there   are 


As  it  is  a  busy  industrial  and  shipping  centre,  a 
large  part  of  the  population  belong  to  the  work- 
ing classes,  while  on  the  other  hand  the  district 
of  the  borough  called  Forest  Gate  is  largely 
composed  of  the  homes  of  the  middle  class, 
whose  occupations  lie  in  London.  To  the  east 
are   the   boroughs  and  districts  of    East   Ham, 


Generating  Units  Supplying  Current  for  Tramways— West  IHam  Electricity  Station. 


several  important  boroughs  which  to  the  people 
resident  in  other  parts  of  the  ^country  are  only 
vaguely  known  as  **  places  somewhere  about 
London.''  This  statement  may  be  made  with 
truth  of  West  Ham,  which  is  an  independent 
county-borough  with  a  population  of  about 
300,000,  and  an  area  of  4,700  acres.  It  is 
bordered  on  the  west  bv  the  countv  of  London. 


Ilford,  and  Harking,  to  the  south  are  the  docks 
and  the  Thames,  and  to  the  north  the  districts  of 
Leyton  and  Wanstead. 

The  bulk  of  West  Ham  is  of  very  modern 
growth.  Half  a  century  ago  its  population  was 
less  than  20,000,  but  the  original  **  West  Hamlet'' 
is  of  extreme  antiquity.  Here  and  there  among 
the  modern  streets  are  relics  of  long  ago,  such 
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as  the  tower  where  Anne  Boleyn  used  to  reside 
when  Henry  VHI.  came  to  visit  her,  and  where 
hunting  parties  were  organised  to  scour  the  then 
open  country.  The  parish  church  also,  a  fine 
old  building,  dates  hack  to  about  the  fourteenth 
century.  The  public  have  ample  space  for 
recreation  in  the  West  Ham  park  and  on  Wan- 
stead  Flats,  both  of  which  are  maintained  for 
the  general  good  by  the  Corporation  of  the  City 
of  London,  as  well  as  in  the  various  recreation 


WANSTEAOl 
FLATS 


Map  of  West  Ham  Tramways. 

grounds  maintained  by«the  West  Ham  Corpora- 
tion, while  Epping  Forest  is  not  far  away. 

Nearly  the  whole  of  the  country  between  the 
city  of  London  and  West  Ham  is  now  built 
upon,  and  the  district  is  exceptionally  well  served 
by  railways.  There  are  no  fewer  than  15  rail- 
way stations  within  the  borough,  and  on  the  two 
great  main  roads  leading  into  it  eastwards  from 
London  there  is  a  frequent  service  of  tramcars. 

Under  powers  conferred  by  Acts  passed  in 
1870  and  i8cS4,  the  North  Metropolitan  Tram- 
ways    Comj)any     laid    tramways    through     the 


borough,  these  being  part  of  through  routes 
from  Aldgate  (London),  through  Whitechapel 
and  Bow  to  Stratford,  I^eytonstone  and  Manor 
Park,  and  from  Poplar  to  (ireengate  by  Barking' 
Road.  The  length  of  these  horse  lines  in  West 
Ham  was  about  five  miles.  So  things  remained 
till  1898,  when  the  West  Ham  Corporation  got 
an  Act  passed  by  Parliament  giving  them  author- 
ity to  buy  the  tramways  within  the  borough  and 
to  use  electric  traction.  The  construction  of 
twelve  route  miles  of  extensions  was  authorised 
by  an  Act  in  1900,  and  in  1902  and  1904  additional 
miscellaneous  tramway  powers  were  obtained. 
Mr.  J.  H.  Waller  of  Messrs.  Kincaid,  Waller, 
Manville  and  Dawson,  Westminster,  was  appoin- 
ted consulting  engineer  on  permanent  way,  and 
the  Corporation  were  advised  as  to  the  elec- 
trical part  of  the  work  by  Mr.  J.  J.  Steinitz  and 
by  Mr.  James  K.  Bock,  who  were  successively 
in  the  post  of  borough  electrical  engineer  prior 
to  the  recent  appointment  of  Mr.  W.  J.  W. 
Bullock  to  that  office,  and  as  to  cars,  depot, 
office,  and  traffic  arrangements  by  Mr.  H.  K. 
Blain,  the  tramway  manager. 

There  was  a  good  deal  of  difficulty  in  connection 
with  the  purchase  of  the  North  Metropolitan 
Company's  lines  in  the  borough,  owing  to  the 
facts  that  they  formed  part  of  through  routes, 
and  that  the  Company  had  in  West  Ham  large 
depots  used  for  the  whole  of  their  eastern  system. 
After  much  negotiation  with  the  Company  and 
consultation  with  the  Board  of  Trade  and  the 
London  County  Council,  an  agreement  was 
signed  in  February,  1903,  under  which  the 
Corporation  bought  at  ^5,000  per  single-track 
mile  the  lines  constructed  under  the  Act  of  1870, 
and  at  ;/^5,500  per  single-track  mile  the  lines 
authorised  in  1884.  Two  depots  were  also  pur- 
chased. The  Company  retained  the  horses, 
cars,  and  a  granary,  and  they  agreed  to  work, 
pending  the  conversion  to  electric  traction,  the 
lines  which  were  being  purchased.  This  opera- 
tion by  the  Company  is  still  going  on,  but  will 
shortly  come  to  a  conclusion.  The  Corporation 
take  the  net  receipts  after  paying  the  Company 
for  carrying  on  the  operation.  The  new 
north  and  south  lines  were  first  taken  in  hand. 
The  first  of  the  electric  lines  was  opened  for 
traffic  on  February  27,  1904,  and  since  then  the 
electric  system  has  gradually  been  extended,  till 
at  present  there  are  9  miles  6  furlongs,  route 
length,  in  operation,  and  3  miles  3  furlongs  of 
horse  lines  are  under  reconstruction.  The  latter 
will  be  ready  for  working  by  electricity  within  a 
few  months.  A  further  short  length  of  author- 
ised lines  will  not  be  built  in  the  meantime. 

Among  the  interesting  points  arising  out  of 
the  installation  work  was  the  well-known  West 
Ham  arbitration  decision  in  reference  to  gas  and 
water  pipes.  When  the  work  on  the  tracks  was 
about  to  be  commenced,  the  West  Ham  Gas 
Company  and  the  East  London  Waterworks 
Company  claimed  that  the  Corporation  were 
bound  to  carrv  out  extensive  alterations  on  the 
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^as  and  water  pipes  so  that  the  pipes  might  not 
be  under  the  tramways.  In  reference  to  some 
places,  the  Companies  wished  the  Corporation 
to  bear  the  expense  of  duplicating  the  mains,  so 
that  service  pipes  might  be  taken  from  the  mains 
without  crossing  under  the  tramway  tracks. 
The  Corporation  resisted,  and  the  Board  of 
Trade  appointed  the  Hon.  Alfred  Lyttelton, 
K.C.,  M.P.,  as  arbitrator  to  settle  the  matter. 
After  hearing  parties  and  witnesses,  the  arbitrator 
decided  in  favour  of  the  Corporation,  thus  saving 
them  a  large  sum  of  money,  and  incidentally 
saving  other  tramway  authorities  still  greater 
sums  which  they  would,  no  doubt,  have  to  pay 
had  the  decision  gone  the  other  way. 

ROUTES   AND    PERMANENT  WAY. 

The    general    arrangement    of    the    tramway 
routes  may  be  gathered  from  the  accompanying 


distance  of  about  20  yards.  Curves  are  fairly 
numerous,  and  the  radius  of  the  sharpest  is  40  ft. 
Though  the  main  thoroughfares  as  a  rule  are  of 
good  width,  some  of  the  roads  are  narrow,  the 
minimum  breadth  where  tramways  are  laid  being 
15  ft.  4  in.  The  near  rail  is  less  than  g  ft.  6  in. 
from  the  footpath  kerb  in  a  considerable  number 
of  places.  Only  one  railway  bridge  is  passed 
under  by  the  tramways,  and  there  the  height  of 
the  trolley  wires  is  16ft.  gin. 

The  contractor  for  the  permanent  way  con- 
struction of  the  new  lines  was  Mr.  Fred.  Osman, 
Southampton,  while  the  reconstruction  of  the 
old  horse  tracks  is  being  carried  out  by  the 
Works  Department  of  the  Corporation.  The 
foundation  consists  of  Portland  cement  6  to  i 
concrete,  6  in.  thick,  the  cement  being  supplied 
by  the   Associated  Portland  Cement  Company. 


Cross  Section  of  Straight  Rail. 

map.  It  will  be  seen  that  the  greater  length  of 
the  borough  is  from  north  to  south,  and  that  the 
west  and  east  lines  from  London  on  to  East  Ham, 
Ilford,  and  Barking  pass  through  the  centre  of  it. 
The  total  route  length  of  the  lines  is  13  miles  i  fur- 
U)ng,  of  which  g  miles  6  furlongs  are  now  worked 
electrically,  and  3  miles  3  furlongs  of  horse  lines 
are  under  reconstruction.  The  length  of  double 
track  open  is  7  miles  2  furlongs,  while  including 
the  part  under  construction  there  is  a  total 
double  track  length  of  10  miles  5  furlongs.  The 
remaining  2  miles  4  furlongs,  all  of  which  is 
open,  is  single  track.  The  total  length  of  the 
lines  measured  as  single  track  is  23  miles  6  fur- 
longs, of  which  17  miles  is  now^  open.  The  whole 
district  is  very  Hat,  so  that  there  are  practically 
no  natural  gradients,  but  at  six  places  where 
the  roads  pass  over  railways  and  at  three  places 
where  they  cross  sewer  embankments  there  are 
short  inclines,  the  steepest  being  i   in   20  for  a 


Cross  Section  of  Rail  for  Curves. 

Granite  setts,  6  in.  deep,  are  mostly  used  for 
paving,  these  being  bedded  on  a  thin  layer  of 
fine  concrete  and  grouted  with  cement.  In  a 
few  places  4  in.  wood  paving  blocks  have  been 
employed,  some  grouted  with  cement  and  pitch, 
and  some  with  pitch  only.  The  rails  are  laicl 
direct  on  the  foundation  to  standard  gauge. 
They  weigh  100  lb.  per  yard,  and  their  section 
is  shown  in  the  accompanying  drawings.  The 
dimensions  are:  Length,  45  ft.;  depth,  7  in.; 
width  of  base,  7  in. ;  width  of  head,  3i\in.; 
width  of  groove,  ijin. ;  depth  of  groove,  liin. 
The  composition  is:  Carbon,  '4  to  -55  per  cent. ; 
phosphorus,  silicon,  and  sulphur,  each  not  ex- 
ceeding '07  per  cent. ;  manganese,  under  i  per 
cent.  They  are  drilled  with  I  in.  holes  for 
bonding.  The  rails  for  the  new  lines  were  made 
by  Walter  Scott,  Limited,  while  those  for  the 
reconstructed  tracks  came  from  the  shops  of  the 
North   Eastern  Steel  Company,  through  P.  and 
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\V.  Maclellan,  Limited.  The  mild  steel  fish- 
plates  wei^^h  541b.  per  pair,  and  are  24  in.  long 
by  J  in.  thick.  They  are  secured  at  each  joint 
by  si-x  1  in.  bolts  with  Ibbotson's  patent  lock- 
nuts.  The  holes  are  circular  in  one  plate  and 
elliptical  in  the  other,  so  as  to  fit  the  elliptical 
neek  of  the  bolt  and  thus  prevent  turnin^^  The 
tie-bars  are  of  wrought  iron,  approximately  six  of 
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Drain  Rail  Box  and  Sump— West  Ham  Tramways. 

them  being  used  for  every  45  ft.  length  of  rail.  They 
are  2  J  in.  broad  by  g  in.  thick,  and  are  notched  at 
one  end  and  screwed  at  the  other.  Drain  rail  boxes, 
supplied  by  the  Railway  and  General  Engineer- 
ing Company,  are  connected  to  cast  iron  sumps 
which  in  their  turn  are  connected  to  the.  drains. 
The  points  and  special  work  were  suppHed  by 
Edgar  Allen  and  Company,  Limited.  The  cost 
of  construction  per  mile  of  single  track  has 
worked  out  at  /5,79B. 

There  is  one  piece  of  this  special  work  which 
is  now  being  installed  and  which  is  worthy  of 
special  notice,  as  it  is  believed  to  be  the  largest 
piece  of  special  work  in  the  country.  It  is 
situated  at  the  main  terminus  or  tramway  centre 
of  the  system  in  Stratford  Broadway  near  to 
the  Town  Hall.  The  street  here  is  very  wide, 
and  the  available  breadth  has  been  increased  to 
Soft,  (exclusive  of  the  foot  pavements)  by  the 
Corporation  having  acquired  at  considerable 
expense  a  number  of  fore-courts  of  shops  and 
thrown  them  into  the  roadway.  In  addition  to 
the  main  tramway  tracks  of  the  through  routes 
east  and  west,  sidings  are  being  provided  for  cars 
coming  from  and  going  to  other  routes.  These 
cars  will  make  these  sidings  their  terminus. 
Between  the  sidings  and  the  main  line  an  island 
platform  with  a  shelter  for  passengers  and  a  cash 
office  is  to  be  constructed.  In  connection  with 
this  terminus,  a  new  road  from  Stratford  Broad- 
way into  West  Ham  Lane  is  being  opened  out, 
and  a  new  cross  track  is  being  laid  between  West 
Ham  Lane  and  Leytonstone  Road.  The  total 
length  of  the  special  work  involved  is  about  760 
ft.  It  is  believed  that  in  the  course  of  four  or 
five  years  this  place  will  become  the  leading 
centre  of  tramway  traffic  in  the  eastern  outskirts 
of  London.  The  main  tramw^ay  route  from 
Aldgate  passes  through  it,  and  even  at  present 
there  is  a  very  large  traffic. 

The  arrangement  and  magnitude  of  this  piece 
of  special  work  may  be  gathered  from  the  drawing. 
The  right  hand  portion  indicated  by  asterisks  was 
laid  down  as  a  complete  whole  at  Messrs.  Allen's 
works,  and  was  then  taken  apart  for  despatch. 

Eight  installations  of  Turner's  patent  auto- 
matic   point    controller    are   being  fixed   by    S. 
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Dixon  and  Son,  Limited,  Leeds,  and  they  are 
^i^ivinj;  jL^a^eat  satisfaction,  both  because  they 
dispense  with  the  services  of  point-boys,  and 
because  they  are  working  .  excellently.  This 
apparatus  has  previously  been  described  in  our 
pages,  but  it  may  be  recalled  that  the  driver  of 
the  car  sets  the  point  as  he  approaches  accordinji^ 
to  the  route  he  wishes  to  take.  A  branch 
conductor  is  led  from  the  trolley  wire  to  a  pillar- 
box  on  the  footpath  where  the  electro-magnets 
for  working  the  point  and  frog  are  situated.  If 
the  car,  with  the  controller  handle  on  the  first 
notch,  passes  the  place  where  the  branch  con- 
ductor leaves  the  trolley  wire,  a  circuit  is 
completed  which  moves  the  point  and  frog.  If 
the  controller  handle,  however,  is  at  the  off 
position  the  point  remains  in  its  former  and 
normal  place.  If  the  point  is  moved,  it  is  auto- 
matically set  back  again  by  a  similar  circuit  as 
the  car  proceeds. 

As  to  the  bonding  of  the  tracks,  there  are  two 
crown  bonds  to  each  joint,  the  gauge  being 
0000  B.  and  S.,  and  the  length  of  bond  28  in. 
The  total  section  area  of  the  bonds  at  each  joint 
is  "33  sq.  in.  The  rails  are  cross-bonded  every 
50  yards  with  bonds  of  the  same  gauge  as  those 
at  the  joints. 


arms  are   used,   though   span   wire  construction 
is  employed  at  crossings  and  curves,  and  on  wide 


Side  Pole  Construction  at  West  Ham. 

roads.     The  poles  are  of  tubular  steel  in  three 
sections,  31  ft.  long  over  all,  and  spaced  45  yds. 


Section  of  Track— West  Ham  Tramways. 


OVERHEAD  EQUIPMENT  AND  FEEDERS. 

The  overhead  equipment   is  very  substantial 
and   neat.     As  a  rule   side   poles   w^th   bracket 


Overliead  Work  at  Junction 


apart.  They  are  in  three  weights,  viz.,  1,000  lb., 
1,300  lb.,  and  1,600  lb.  The  brackets  are  of  mild 
steel,  ornamented  with  scroll  work,  and  the 
maximum  length  of  arm  is  20  ft.  The  trolley 
wire  is  flexibly  suspended  with  very  heavy  fittings. 
The  swivel-headed  trolley  is  employed,  and  the 
trolley  wire,  which  is  double  throughout,  is  very 
heavy,  the  gauge  being  0000  S.W.G.  It  is  made 
of  copper  of  98  per  cent,  conductivity,  and  the 
breaking  strain  is  6,000  lb.  It  is  erected  in  the 
usual  half-mile  sections.  The  insulation  is  that 
of  the  American  Hard  Rubber  Company.  The 
size  of  the  span  wires  is  7/12  S.W.Ci.,  and  of 
the  guard  wires  (these  being  necessary  in  some 
places)  7/ 16  S.W.Ci.  The  overhead  equipment 
was  supplied  by  Macartney,  McElroy  and  Com- 
pany, Limited,  for  the  first  contract,  and  by  R. 
W.  Blackwell  and  Company,  Limited,  for  the 
second. 

In  connection  with  the  overhead  ecjuipment 
two  sets  of  Harvey's  automatic  signalling 
apparatus  have  been  installed  by  Messrs.  Estler 
Brothers.  These  have  been  provided  on  two 
pieces  of  single  track  where  there  are  curves 
which  prevent  the  drivers  from  seeing  to  the  next 
point  where  cars  can  pass.     A  semaphore  arm  is 
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mounted  on  one  of  the  i)oles,  and  it  is  worked  by 
the  trolley  wheel  of  the  car  completing  a  local 
circuit  as  in  the  case  of  the  point-shifter  already 
mentioned.  The  apparatus  is  working;  very 
satisfactorily. 

There  is  a  large  installation  of  electric  feeders 
in  West  Ham  in  connection  with  the  Corporation's 
electric  lighting  system,  but  the  number  for  the 
tramways  is  only  seven.  These  paper-insulated 
feeder  cables,  which  are  drawn  into  Albion 
earthenware  pipes  are  of  '75,  '6,  and  '4  gauge, 
and  were  made  by  the  British  Insulated  and 
Helsby  Cables,  Limited.  There  are  18  feeding 
points  along  the  routes,  and  there  are  a  like 
number  of  section  pillars.  The  distance  from 
the  power-station  to  the  nearest  feeding  point  is 
a  mile  and  a  quarter.  The  usual  maximum 
drop  of  potential  in  the  feeders  is  about  20  volts. 
The  return  feeders  are  four  in  number,  three  of 
75  and  one  of  '4.     Each  feeder  and  section  box 


engineer,  and  Mr.  J.  K.  Hock,  the  borough 
electrical  engineer  at  that  time,  got  out  the 
details  for  the  machinery  installation.  The 
building  was  erected  during  1902  by  Messrs. 
(iregar  and  Son.  A  Portland  cement  concrete 
foundation  was  put  down,  and  a  fine  brick 
building  shown  in  some  of  the  drawings  was 
erected.  The  engine  room  and  boiler  house 
combined  measure  185ft.  long  by  173ft.  Gin. 
broad,  and  the  height  is  70  ft.  The  roof  of  the 
engine  room  is  formed  of  steel  principals  boarded 
over  and  slated,  and  is  lighted  by  a  lantern  18ft. 
wide  over  the  whole  length.  The  boiler  house 
has  a  patent  glazed  roof.  There  are  two  steel 
chimneys  lined  with  hre  brick  125  ft.  high.  One 
is  9  ft.  6  in.  in  internal  diameter,  and  the  other 
7ft.  Gin. 

The  boiler  room  is  170  ft.  long  by  108  ft.  wide, 
and  is  ecjuipped  with  i']  Habcock  and  Wilcox 
water  tube  boilers.      \\'ac\\  has  a  heating  surface 
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Cross  Section  of  West  Ham  Electricity  Station. 


is  ecjuipped  with  a  telephone  plug  contact.  A 
portable  telephone  is  carried  on  each  car,  and 
the  plug  is  got  at  for  making  the  connection  by 
opening  a  small  door  in  the  upper  panel  of  the 
box. 

THE    POWCR-8TATION. 

The  power-station  is  a  large  and  handsome 
building  situated  on  a  portion  of  the  Corj)ora- 
tion's  depot  at  Canning  Town  on  the  banks  of 
the  River  Lea,  so  that  there  are  good  facilities 
for  the  delivery  of  coal  and  materials.  It 
occupies  the  site  of  an  old  sewage  pumping 
station,  and  part  of  the  former  settling  tanks  are 
now  used  as  cooling  ponds  for  condensing 
purposes.  This  station  superseded  an  old  one 
which  had  been  in  use  for  electric  lighting  since 
1898.  The  demand  for  current  increased  rapidly, 
and  when  the  Corporation  decided  to  begin 
working  tramways,  an  entirely  new  generating 
station  was  resolved  upon.  The  plans  for  it  were 
prepared    by    Mr.    J.    G,    MorU^y,    the    borough 


of  4,89G  sq.  ft.,  and  is  capable  of  evaporating 
15,000  lbs.  of  water  per  hour.  Coal  is  delivered 
in  barges  and  is  taken  up  to  overhead  bunkers  by 
means  of  a  conveyor  made  by  the  Timperley 
Transporter  Company.  The  bunkers  hold  1,200 
tons.  Skips  are  employed  for  lifting  the  coal, 
about  25  cwt  at  a  time.  Thirteen  of  the  boilers 
are  hand-fired,  and  the  remaining  four  are  fitted 
with  chain  grate  stokers. 

Babcock  and  Wilcox  superheaters  and  four 
(ireen's  economisers  of  480  tubes  each  are 
employed.  The  feed  water  pumps  are  of  Hall's 
and  Weir's  makes,  and  as  separators,  trapped 
water  pockets  on  the  header  and  mains  are  used. 
The  steam  piping  is  arranged  on  the  bye-pass 
system.  Kach  engine  is  coupled  to  two  boilers 
and  also  to  the  main  steam  header.  The  water, 
steam,  and  exhaust  piping  was  supplied  by  the 
Sir  Hiram  Maxim  Ii^lectric  and  Engineering 
Company.  The  condensers  are  placed  in  a 
central  pit  in  the  engine  house  and  are  equipped 
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with  Edwards*  air  pumps  and  with  centrifu^^il 
circulatinf?  pumps.  Water  is  obtained  from  an 
artesian  well,  while  the  public  supply  mains  are 
available  when  necessary.  The  well,  however, 
can  yield  10,000  gallons  per  hour.  The  water 
for  the  condensers  is  obtained  from  the  river. 

The  engine  room  is  185  ft.  long  by  65  ft.  6in. 
broad,  and  is  very  spacious  and  well  lighted.  It 
contains  nine  main  generating  sets  arranged  in 
two  rows.  All  the  engines  were  manufactured 
by  Ferranti,  Limited,  and  are  of  the  cross- 
compound  vertical  type.  Six  of  these  engines 
are  for  electric  lighting  purposes,  two  of  them 
being  of  2,000  h. p.  each,  two  of  1,000  h. p.  each, 
and  two  of  500  h.p.  each.  They  drive  Ferranti 
single-phase    alternators    producing    current    at 


The  traction  switchboard  was  supplied  by  the 
British  Thomson-Houston  Comi)any,  and  com- 
prises three  machine  panels  and  one  spare,  eight 
feeder  panels,  one  works  panel,  one  negative 
booster  panel,  one  reversible  booster  panel,  one 
battery  panel,  and  one  Hoard  of  Trade  panel. 
The  instruments  include  British  Thomson- 
Houston  circuit  breakers  and  wattmeters  and 
Weston  voltmeters  and  ammeters.  The  negative 
booster  is  of  the  British  Thomson-Houston 
make,  and  the  reversible  booster  is  by  the 
Lancashire  Dynamo  and  Motor  Company.  In 
connection  with  the  reversible  booster  there  is  a 
battery  of  260  Tudor  cells,  having  a  capacity  of 
800  ampere  hours.  This  is  mainly  used  for  the 
lighting  circuits. 


Interior  of  Car  Shed— West  Ham  Tramways. 


2,000  volts  50  cycles  per  second,  which  is  sent 
out  to  transformer  sub-stations  before  being 
employed  for  lighting. 

The  remaining  three  generating  sets  are  for 
tramway  purposes  only.  Each  Ferranti  engine 
is  of  1,000  I.H.P.,  running  at  180  revolutions  per 
minute.  The  cylinders  are  22  in.  and  40  in.  in 
diameter  respectively,  with  a  stroke  of  21  in.  A 
throttle  governor  is  employed,  and  the  steam 
pressure  is  145  lb.  per  square  inch.  The  engines 
are  direct  coupled  to  the  generators,  and  the 
combined  efficiency  is  85  per  cent.  The  dynamos 
were  built  by  Bruce  Peebles  and  Company, 
Limited,  and  are  8-pole  continuous-current  com- 
pound-wound machines.  The  pressure  is  550 
volts,  and  the  output  550  kw. 


The  engine  j'oom  is  fitted  with  a  30-ton  travel- 
ling crane  of  66  ft.  span,  made  by  Carrirk  and 
Ritchie. 

The  coal  employed  is  Wc^lsh  nuts  at  14s.  gd. 
per  ton,  and  slack  at  13s.  The  water  evaporated 
per  lb.  of  coal  is  8jj  lbs.,  and  the  coal  consumption 
per  H.H.I*,  hour  is  3I  lbs. 

ROLLING    STOCK. 

The  number  of  cars  which  have  bc^en  already 
supplied  is  fifty.  These  were  obtained  under  a 
contract  with  Witting,  Fborall,  and  Company, 
Limited,  while  as  sub-contractors  the  British 
Thomson  Houston  Company  supplied  the 
controllers,  the  Brush  Electrical  lingineering 
Company  the  trucks,  and  (i.  F.  Milnes  and 
Company  the  bodies.     The  cnrs  are  of  the  usual 
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double-deck,  sin^de-truck  type,  and  each  wei^i^hs 
complete  from  8  to  8J  tons.  The  len/^i^th  overall 
is  2'-]  ft.  8  in.,  the  len<T:th  over  the  body  16  ft.,  the 
width  over  all  7  ft.,  the  width  at  the  side  pillars 
Oft.  9  in.,  the  hei;:^dit  from  the  Hoor  centre  to  the 
ceilin^^  6  ft.  9  in.,  and  the  hei;:»:ht  from  the  rail 
to  the  under  side  of  the  Hoor  2  ft.  i\  in.  Each 
car  seats  34  passen;^^ers  outside,  and  22   inside. 

The  staircases  are  of  the  Milnes  type,  with 
overhead  canopy,  which  claims  to  <(ive  the 
advantages,  without  the  disadvanta^^es,  of  the 
reversed  staircase.  The  seats  on  the  canopy  are 
arran«i[ed  round  the  end  of  the  deck,  so  as  to 
provide  a  roomy  landin.ii:  for  passengers  and  also 
an  additional  seat.  The  trucks  are  of  the  Brush 
standard  sin^de  No.  1080  make,  and  the  wheel- 
base  is  6  ft.  6  in. ;  the  wheels,  which  are  })2  in.  in 
diameter  and  are  mounted  on  yl  in.  axles,  have 
wrou.icht  iron  centres  and  steel  tyres,  and  were 
made  by  the  Patent  Shaft  and  Axletree  Company 
and  A.  Baker  and  Company.  The  distances 
between  springs,  centre  to  centre,  are:  Inside 
spiral  springs,  4  ft.  8  in.;  outside  spiral  springs, 
8  ft.  4  in.;  elliptical  springs,  lift.  8  in.  Hand 
and  electric  brakes  are  fitted,  the  former  being 
of  the  Brush  type  with  cross-way  shaft,  crank 
lever  and  chain  and  patent  ratchet  hand  lever, 
while  the  other  is  the  British  Thomson  Houston 
rheostatic  brake.  ;\ngle  iron  collision  fenders, 
Tidsw^ell  life-guards,  and  punch  and  lever  sand 
boxes  are  provided.  The  number  of  lights  per 
car  is  15,  and  the  upper  deck  is  illuminated  as 
well  as  the  destination  indicators,  which  are  of 
hexagonal  barrel  pattern.  One  car  has  been 
fitted  recently  with  Philipson's  movable  step 
and  life-guard,  which  are  giving  satisfaction. 

This  life-guard  is  of  a  specially  sensitive 
trigger  type,  but  instead  of  a  fixed  front  tray,  a 
tray  formed  of  15  spades  of  spring  steel,  tipped 
with  Balata  belting,  is  used.  Each  spade  applies 
itself  to  the  track,  no  matter  how  uneven  the 
latter  may  be,  thereby  making  it  practically  im- 
possible for  the  guard  to  rise  over  an  object. 

A  sideguard  is  provided  on  the  opposite  side 
of  the  car  to  the  step,  to  prevent  a  child  getting 
under  the  platform  of  the  car  without  actuating 
the  trays.  The  gates  or  feelers  are  made  in  two 
parts  (the  one  under  the  step  is  hinged  to  the 
main  gate,  forming  one  complete  gate,  so  as  to 
allow  complete  freedom  for  any  object  to  pass 
through),  and  they  are  also  made  to  have  a  free 
backward  movement  which  allows  them  to  ride 
very  near  the  ground  without  being  broken  off 
by  the  oscillation  of  the  car  when  going  back- 
wards. The  Philipson  safety  step  is  designed 
to  act  automatically,  and  to  prevent  making  a 
gap  by  the  folding  up  of  the  step.  If  an  object  too 
large  to  pass  under  the  step  falls  in  front  of  the 
car,  it  raises  the  step  with  a  pressure  of  less  than 
three  pounds,  and  thus  passes  through  without 
injury  on  to  the  trays.  This  being  done  the 
step  will  settle  quietly  into  position  again.  The 
force  required  to  raise  the  step  may  be  graduated 
by  the  cams  and  springs  under  the  seat  of  the  car. 


by  which  the  stej)  can  be  held  in  balance.  The 
step  may  be  fixed  up  by  means  of  a  lever  and 
catch,  as  shown  in  the  drawing  on  the  following 
page,  and  is  placed  in  such  a  position  that  when 
the  driver  closes  the  gate,  the  step  cannot  be  let 
down,  but  can  be  used  as  a  step  whether  up  or 
down. 

In  regard  to  the  electrical  equipment,  each  car 
has  two  25  H.p.  motors  of  Witting,  Eborall,  and 
Company's  make.  These  produce  a  pull  of 
i,20olb.  at  the  periphery  of  a  30  in.  wheel  at  a 
speed  of  eight  miles  per  hour.  The  maximum 
temperature  rise  at  this  output  for  one  hour  does 
not  exceed  75  deg.  C.  The  motor  armatures 
are  geared  to  the  wheel  axles  by  cut  steel  gears 
and  pinions.  The  controllers  are  of  the  British 
Thomson- Houston  B  18  form,  and  automatic 
canopy  switches  are  provided  at  each  end  of  the 
car.  The  swivelling  trolleys  are  of  Blackwell's 
and  Estler's  makes. 

The  Corporation  have  now  on  order  34  addi- 
tional double-deck  single-truck  cars.  The  bodies 
are  being  built  by  the  Brush  Company,  the  elec- 
trical equipment  by  Dick,  Kerr  and  Company, 
Limited,  the  trucks  are  of  the  McCiuire  21  E.M. 
type,  supplied  by  Messrs.  Mountain  and  (iibson, 
and  the  wheels  are  by  the  British  (iriffin  Com- 
pany. In  these  new  cars  the  wheel-base  will  be 
6  ft.  One  further  car  is  also  being  built  fitted 
with  Raworth's  regenerative  control,  and  \vill 
have  a  Brush  body  and  a  radial  truck,  and  an 
order  is  just  being  placed  for  a  combined  sweep- 
ing and  watering  car  of  2,000  gallons  capacity. 

Owing  to  the  fact  that  the  previously  existing 
tramway  depots  remain  in  the  hands  of  the  North 
Metropolitan  Tramways  Company  until  the 
completion  of  the  electrification  of  the  purchased 
lines,  it  was  necessary  to  provide  a  temporary 
car  shed.  A  corrugated  iron  building  has  been 
erected  for  the  purpose  in  West  Ham  Lane,  and 
as  the  space  at  disposal  was  limited,  the  various 
departments  had  to  be  carefully  arranged  and 
the  result  as  worked  out  is  very  satisfactory. 
The  building  is  220ft.  long  by  91  ft.  wnde,  and 
has  8  tracks  totalling  in  length  about  -35  mile. 
There  are  three  inspection  and  repair  pits,  and 
the  shed  can  accommodate  about  60  cars.  The 
buildings  connected  with  the  shed  include 
offices  for  the  foreman  and  the  night  inspector, 
men's  mess  room,  main  work  shop,  smith's 
shop,  paint  shop,  joiners'  shop,  and  salt,  sand, 
and  general  stores.  The  machines  in  the  repair 
shop,  w^hich  have  been  provided  to  the  specifi- 
cation of  Mr.  Blain,  include  a  car  wheel  press, 
a  car  wheel  lathe,  a  screw  cutting  and  surfacing 
machine,  a  wet  and  dry  emery  grinder,  a  pillar 
drill,  an  oil  groove  cutting  machine,  and  a  bench 
lathe.  The  joiners'  shop  is  provided  with  a 
planing  machine  and  a  band  saw,  and  the  smithy 
has  the  usual  recjuisite  appliances.  At  present 
the  various  departments  are  on  a  smaller  scale 
than  they  really  ought  to  be  in  view  of  the  work 
to  be  done,  but  matters  in  this  respect  will  be  put 
right   when    the     Corporation's     proposed     new 
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car  sheds,  depot,   and    ofifices   which   are  to  he 
erected  at  Plaistovv  are  completed. 

The  tramway  offices  at  present  are  also  of  a 
temporary  nature,  and  are  situated  close  to  the 


service  begins  at  4-50  a.m.  and  finishes  about 
midnight.  There  are  fixed  stopping  places  at 
various  intervals  which  are  indicated  by  a  new 
type  of  neat  enamelled  iron  plates  fixed    to  the 


Step  in  Normal  Position. 

West  Ham  Car  with  Phiiipson  Step  and  Guard. 


Stei>  Raised. 


car  shed.  The  building  was  formerly  a  tem- 
porary church,  and  it  came  into  the  possession 
of  the  tramway  department  on  the  church  people 
migrating  to  a  permanent  building  of  their  own 
which    has    been    erected    close    bv.     The    old 


—  'ipyiijj[fi,,tjiiiHjiauiijKjo»luttuuiinui*iiiao'.ii   h 


traction  poles.  The  average  time-table  speed 
per  hour,  including  stops,  is  6^  miles,  and 
the  maximum  speed  allowed  is  12  miles  an 
hour.  Halfpenny  fares  are  in  operation  for  half- 
mile  journeys,   and  the  average    fare    per    mile 


^.J: 


Elevation  and  Pian  of  Phiiipson  Step. 

56d.     On  all  cars  between  Stratford  and  the 


IS 


church   interior  has   been  divided  by  partitions 

into  a  number  of  separate  rooms.  Docks  between  4-50  and  7-30  a.m.,  return  tickets 

TRAFFIC  ARRANQCMENT8.  are  issucd  for  2d.,  the  round  journey  being  about 

In    regard    to    the    traffic    arrangements,    the  seven    miles.     The    return    may    be    made    on 
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any    journey    on    the    same    day.     The    lon^^est 
throuf^h   route   is  from    Wanstead   Flats   to   the 
docks,  a  distance  of  just  over  four  miles,  and  the 
fare   for    this   journey    is    2d.     The    amount    of 
current  used  per  car  mile  has  worked  out  during 
tlie    first    year   of   operation,    which     ended    on 
February  27  last,  at    i'037  ^^"'t-     The  total  cost 
of  workint^  'per  car-mile   was   7-o8d.,  which    in- 
cludes •43d.  towards  the   cost   of  the  temporary 
car  sheds  and   i*4d.  as  the 
cost  of  current.     The  w^ages 
of    motor-men,    conductors, 
and  car  cleaners  are  7d.  per 
hour,  and  the  men  work  ten 
hours  per  day  and  six  days 
per  week. 

In   reference  to  the  posi- 
tion  of  the   men  and    their 
wages,    clear    and    compre- 
hensive   reguhitions  for  the 
employees  have  been  drawn 
up   by    Mr.    Hlain    and  the 
Tramways  Committee,  and 
these  are  working  well.    The 
minimum  rate  of  wage,  35s. 
per    week,     is    the     highest 
minimum  rate  in  thecountry. 
Spare   men    receive    2s.   for 
attending  at  the  depot  in  the 
morning    if  they  are   not  called    upon  to  work. 
There  is  a  very  successful  social  and  athletic  club 
in    connection    with   the   tramways    staff,  which 
organises    football,    cricket,    and    social    enter- 
tainments. 

With    reference    to    through    communication 


Mr.  H.  E.  Blain, 

Tianiu'ays  Manager,    West  Ham 


London,  to  the  boundary  of  Barking,  a  distance 
of  over  three  miles.  An  arrangement  has  also 
been  made  by  the  East  Ham  Council  to  take  on 
lease  portions  of  the  tramways  which  are  laid 
in  llford  and  are  being  laid  in  Barking,  and  West 
Ham  cars  will  participate  in  the  through  running. 
The  present  arrangement  betw^een  West  Ham 
and  East  Ham  is  described  as  a  temporary 
one,  but  as   it   is   working  well   it   may   become 

permanent.  The  two  Coun- 
cils originally  could  not 
come  to  an  agreement,  and 
as  the  matter  was  pressing 
it  was  remitted  to  the  mana- 
gers of  the  two  systems  to 
make  a  temporary  arrange- 
ment pending  the  time  when 
the  two  Councils  could 
settle  their  differences.  The 
advantage  of  this  was  sh(>wn 
by  the  fact  that  the  two 
managers  in  the  course  of 
a  single  conference  settled 
an  agreement  which  has 
been  working  well  for 
months.  The  through  cars 
change  conductors  at  the 
common  boundary,  and  the 
fares  collected  in  each 
borough,  whether  through  or  local,  are  retained 
by  that  borough. 

It  will  not  be  j)()ssible  to  have  through  running 
into  the  heart  of  London  till  the  London  County 
Council's  lines  now  worked  by  the  North  Metro- 
politan    Tramways     Company    are    electrified. 


Mr.  W.  J.  Buiiock. 

lio rough  EkctriiLil  Engnictv. 

with  surrounding  districts,  considerable  develop- 
ment is  anticipated  in  the  future.  At  present 
through  running  is  in  operation  between 
West  Ham  and  East  Ham,  the  through  cars 
running  from  Canning  Town  railway  station, 
which  is  the  eastern   boundar\-  of  the  county  of 


Mr.  W.  Ivey, 

Chairman,    West  Ham  Tramways  Committee. 

When  that  is  done  no  difficulty  is  anticipated  in 
making  an  arrangement.  If  the  London  lines 
are  on  the  conduit  system  the  through  cars  will 
have  t(^  be  e(]uipped  both  with  the  conduit 
plough  and  with  the  overhead  trolley  pole. 
The  changing  from  the  one  system  to  the  other, 
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which  is  in  regular  operation  at  Bournemouth, 
presents  little  difficulty  or  delay.  It  is  also 
hoped  that  cars  will  be  run  throu^di  Leyton 
on  the  north,  and  even  up  to  the  lines  owned 
by  the  Middlesex  County  Council  by  way  of 
Walthamstow  and  Tottenham. 

In  reference  to  the  workin|L(  arran<;ements  and 
the  local  conditions,  there  are  some  further 
interesting  points  to  be  noted.  Amon^  all  the 
tramway  systems  of  the  country  which  have  half- 
penny stages,  West  Ham  is  excelled  by  two  only 
in  the  direction  of  lowness  of  average  fare 
charged  per  mile.  In  Cilasgow  it  is  •45d.,  and  in 
Sheffield  it  is  'sd.,  while  in  West  Ham  it  is  'Sbd. 
West  Ham  differs  also  from  all  other  tramway 
systems  except  those  in  the  immediate  vicinity 
of  London  in  the  fact  that  it  has  practically 
none  of  the  ordinary  business  traffic  from  8  to 
10  a.m.,  and  between  5  and  7  p.m.,  which  is, 
generally,  the  greatest  source  of  tramway  revenue. 
In  West  Ham,  almost  the  whole  of  this  traffic 
goes  into  London  by  train,  thus  reducing  the 
hours  of  profitable  traffic  to  a  minimum.  There 
is,  owing  to  the  existing  low  basis  of  fares,  but 
an  infinitesimal  profit  derivable  from  the  early 
morning  service,  which,  again,  in  other  towns  is 
an  appreciable  assistance  to  the  profitable  traffic. 
The  train  service  to  the  City  militates,  also, 
against  West  Ham's  shopping  traffic  in  the  day 
time,  and  Mr.  Blain  is  convinced  that  it  is  not 
until  evening,  and  on  Saturdays  and  Sundays, 
that  any  appreciable  profit  is  derivable  from  any 
route. 

The  following  table  shows  the  percentage  of 
passengers  carried  at  the  various  rates  as  com- 
pared with  the  respective  percentage  of  receipts : 


l^ercentage  of 
Receipts. 


kaic  of  I- 

are. 

HercfiitaKe  of 
l*aNhen»,'ers. 

(1. 

I 

408 
486 

iS 

7  J 

2 

2  2 

WorkiiR-n 

II 

ICO  0 

5705 
1291 

474 
1  35 


Despite  the  adverse  conditions  mentioned,  the 
first  year's  working,  which  ended  on  February  27 
last,  has  disclosed  a  net  profit  of  about  ;/^8,ooo 
after  paying  interest  and  sinking  fund  and  carry- 
ing ^3,000  to  reserve.  At  the  time  of  waiting,  the 
detailed  accounts  have  not  yet  been  published, 
but  the  number  of  passengers  carried  was  up- 
wards of  14,587,000.  The  miles  run  amounted 
to  1,141,886,  and  the  total  receipts  were  about 
;/^58,ooo.  During  a  considerable  part  of  the  year 
only  a  small  part  of  the  system  was  open,  so 
that,  in  future  years,  the  receipts  are  certain  to 
be  much  higher. 

In  connection  with  third  party  compensation 
claims,  West  Ham  has  adopted  the  form  of 
notice  stating  that  passengers  are  carried  only 
on  condition  that  the  Corporation's  liability  for 
compensation  to  any  one  passenger  is  limited  to 
£2^).      The    compensation    w^ork    is    dealt    with 


direct  by  the  Corporation,  and  not  through  an 
insurance  company,  the  town  clerk  and  the 
tramways  manager  having  full  authority  to  deal 
with  all  claims.  The  tramways  manager  has 
also  been  empowered,  by  a  resolution  of  the 
Council,  to  act  for  the  tramways  department  in 
all  police  court  and  in  the  smaller  county  court 
cases.  These  arrangements  have  worked  with 
marked  success. 

The  whole  of  the  working,  of  the  tramway 
system  is  under  the  Efficient  managership  of  Mr. 
H.  E.  Blain,  who  was  formerly  connected  with 
the  Liverpool  Corj^yoration  Tramways,  and  who 
was  appointed  to  the  post  in  West  Ham  in 
1903  from  among  137  applicants.  The  borough 
is  also  well  served  in  its  tramway  affairs  by  Mr. 
Alderman  W.  Ivey,  .chairman  of  the  Electric 
Lighting  and  Tramways  Committee,  who  has 
had  a  wide  experience  of  tramway  matters  in  a 
professional  .capacity,  and  by  Mr.  W.  J.  W. 
Bullock,  the  borough  electrical  ejigineer,  whilst; 
the  Mayor  (Mr.  Alderman  J. ''Byford^  Junior), 
w^ho  is  a  former  chairman  of  the  Committee, 
takes  a  great  interest  in  the  work. 


PONTYPRIDD    ELECTRIC    TRAMWAYS. 


The  electric  tramways  of  the  Pontypridd 
Urban  District  Council  were  opened  for  public 
service  on  March  6  last.     The  undertaking  is  of 


Electric  Tramways  Over  Bridge  at  Pontypridd. 

considerable  interest  from  the  fact  that  the 
population  served  is  only  about  36,000,  and  the 
Council  certainly  deserve  credit  for  boldness. 
The  question  whether  they  should  embark  on  an 
electric  lighting  and  tramway  scheme  was  one 
w^hich  exercised  their  minds  for  a  considerable 
time,  and  it  was  in  the  face  of  a  considerable 
amount  of  opposition  that  the  most  public-spirited 
of  the  members  of  the  Council  carried  the  day, 
and  in  the  opening  ceremony  they  realised  the 
result  of  their  labours  for  the  past  three  years. 

The  undertaking  has  not  been  unduly  rushed, 
seeing  that  thc^  Council  obtained  their  Llectric 
Lighting  and  their  Tramways  Oiders  Conliima- 
tion  Acts  in  1901   and  1902.     In  January,  1903, 
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the  Board  of  Trade  held  their  enquiry  at  Ponty-  gradients  are  numerous.  The  radius  of  the 
pridd  into  the  application  of  the  Pontypridd  sharpest  curve  is  30  ft.,  and  the  steepest  <^radient 
Urban    District    Council    for  powers  to   borrow     is  1  in  10. 


money  for  the  above  purposes.  This  enquiry, 
which  was  opposed  by  certain  companies,  ended 
in  the  Inspector  deciding  that  the  Council, 
together  with  their  consulting  engineer,  Mr.  R. 
P.  Wilson,  had  substantiated  their  case  and 
granted  the  application  in  due  course. 


Opening  of  Pontypridd  Tramways. 

In   the  same  year  tenders  were  obtained  and 


The  contractors  for  the  whole  of  the  track 
work  were  R.  W.  Blackwell  and  Company, 
Limited,  who  had  to  contend  with  considerable 
difficulties  in  the  laying  of  the  track  owing  to  the 
narrowness  of  the  roads  in  many  places.  On 
account  of  the  narrowness  of  the  main  street, 
Taff  Street,  the  Board  of  Trade  compelled  the 
Council  to  put  in  double  lines  the  whole  way, 
with  some  special  crossings  to  enable  the  cars  to 
travel  on  either  line,  with  a  view  to  reducing 
obstruction  to  traffic  to  a  minimum.  This 
additional  work  proved  very  costly  to  the  Council, 
but  is  an  undoubted  gain  to  the  town.  Further- 
more, the  streets  in  the  main  portion  of  the  town 
are  considerably  improved  by  having  been  wood- 
paved  from  kerb  to  kerb.  The  gauge  is  3  ft.  6  in., 
and  the  rail  employed  weighs  95  lb.  per  yard. 
Chicago  bonds  are  used  at  the  joints. 

The  contractors  for  the  overhead  equipment 
were  the  British  Insulated  and  Helsby  Cables 
Company,  Limited.  They  also  had  a  much  more 
difficult  task  with  the  work  in  Pontypridd  than  in 
many  towns,  and,  owing  to  the  rocky  nature  of 
the  ground,  in  many  places  they  had  to  blast  the 
rock  in  making  the  holes  for  the  poles.     Both 


accepted  for  the  various  works,  and  one  or  another     span  wire  and  bracket  constructions  have  been 


employed. 

The  whole  of  the  underground  cables  have 
been  supplied  by  W.  T.  Henley  and  Company, 
Limited.  This  firm  again  had  a  more  difficult 
work  in  laying  these  cables  than  in  many  of  the 


contractor  has  been  continually  at  work  since 

The  generating  station,  combined  with  a  refuse 
destructor  and  car  depot,  is  situated  on  ground 
adjoining  the  Council's  gas  works  at  Treforest. 

The  tramway  route  is  from  the  car  shed  into 
the  Cardiff  Road,  crossing 
the  Castle  Bridge,  up 
through  Castle  Street,  to 
the  Treforest  terminus. 
From  here  it  runs  through 
Park  Street,  F'othergill 
Street,  and  through  a  pri- 
vate road  which  is  known 
as  the  Old  Tram  Road, 
and  enters  Pontypridd 
almost  at  the  entrance  to 
the  Taff  Vale  Railway 
Station.  Hereitturnssharp 
to  the  right,  down  through 
High  Street,  over  the 
Rhondda  Bridge,  and 
through  Taff  Street.  Turn- 
ing at  the  end  of  Taff 
Street  it  passes  over  what 
is  known  as  the  new  Vic- 
toria Bridge,  which  stands 
side  by  side  with  the 
famous  Pontypridd  old  stone  bridge,  and  hundreds  of  towns  where  they  have  carried  out 
passing  through  Bridge  Street  and  over  the  contracts.  The  narrowness  of  the  streets  causes 
canal,  it  ascends  Trallwyn  Hill,  along  Coed-  gas  pipes,  water  pipes  and  the  mains  belonging 
penmaen  Road,  and  up  the  hill  to  Pont-shon-  to  the  South  Wales  Electrical  Power  Distribution 
Norton,  where  it  joins  the  Cilfynydd  Road  Company,  to  be  in  such  close  proximity  to  one 
(which  is  also  the  main  county  road).  It  follows  another  that  it  is  a  difficult  job  to  lay  the  mains 
this  road  to  the  Albion  Colliery  at  Cilfynydd,  in  such  a  way  as  will  make  it  possible  for  the 
which  is  the  present  terminus.     Both  curves  and     respective  parties  to  be  able  to  get  at  their  own 


Mr.  Hugh  Bramwell, 

Chairman,  Pontypridd  Tramways  Committee. 


Mr.  J.  E.  Teasdel. 

Borough   Eli'ctrical  Engineer, 
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mains.  Four  feeder  cables  were  laid,  three  of 
•31  each  about  two  miles  lonji^,  and  one  of  '25 
about  one  mile  long.  The  contractors  for  the 
buildings  were  Messrs.  Hughes  and  Stirling,  of 
Rootle,  Liverpool.  The  engines  are  by  Messrs. 
Combe,  Barbour,  and  Company,  of  Belfast. 
They  are  of  the  vertical  cross-compound  type, 
with  Corliss  valve  gear,  and  are  provided  with 
the  makers'  patent  reheaters,  with  which  it  is 
hoped  to  effect  considerable  economy  in  the 
working.  The  engines,  of  which  there  are  three, 
viz:  one  of  500  h.p.  and  two  of  200  h. p.,  run  at 
125  and  150  revs,  respectively. 

The  dynamos  are  by  Messrs.  Greenwood  and 
Batley,  and  they  are  arranged  either  for  running 
on  the  lighting  or  traction  supply  as  required. 
The  switchboard  for  the  electric  lighting  and 
traction  is  one  of  Messrs.  Ferranti's  well-known 
type.  The  balancers  for  the  electric  lighting 
system  have  been  supplied  by  the  British  West- 
inghouse  Electrical  and  Manufacturing  Company, 
Limited.  The  distribution  for  tramway  purposes 
is  at  500  volts,  and  for  lighting  at  230  volts  and 
460  volts  on  the  three-wire  system. 

In  the  boiler-house  there  are  at  present  only 
two  boilers,  but  these  are  supplemented  by  two 
more  boilers  in  the  refuse  destructor  house ;  the 
latter,  however,  are  not  yet  fixed.  The  boilers 
were  built  by  Babcock  and  Wilcox,  Limited,  for 
a  working  pressure  of  200  lb.  per  square  inch,  and 
are  fitted  with  that  firm's  usual  type  of  super- 
heater. They  are  also  fitted  with  Sugden's 
boiler  stop  valve,  which  is  a  safety  stop  valve  of 
the  non-return  type,  the  great  feature  of  which 
is  that,  should  a  boiler  tube  burst,  the  stop  valve 
will  automatically  shut  off  this  boiler  from  the 
steam  ring,  and  should  a  main  steam  pipe  burst 
the  stop  valve  will  automatically  shut  off  the 
boiler  to  which  it  is  fitted. 

The  whole  of  the  pipe  work  and  feed  pumps, 
together  with  a  water  softener,  have  been  supplied 
and  fixed  by  R.  W.  Blackwell  and  Company, 
Limited,  one  of  the  pumps  being  a  patent  of  a 
member  of  their  firm,  Mr.  Sinclair,  and  is  of  a 
unique  design.  It  is  a  motor-drivea  pump,  and 
while  the  motor  is  running  at  full  speed,  and  there- 
fore at  its  highest  efficiency,  it  is  easily  capable  of 
hand  adjustment,  which  actuates  double  eccentrics 
working  on  the  same  shaft,  and  regulates  the  stroke 
of  a  three-throw  pump  from  nil  to  full  stroke. 
The  pump  is  therefore  capable  of  pumping  from 
nothing  to  2,000  gallons  per  hour,  its  full  capacity. 

The  feed  water  softener  and  detartariser  is  one 
of  the  Boby  pattern,  and  the  economiser  one  of 
Messrs.  Green's  usual  type. 

The  arc  lamps,  which  are  of  Messrs.  Johnson 
and  Phillips'  make,  are  40  in  number,  are  of  the 
enclosed  type,  and  are  fixed  on  the  top  of  the 
tramway  poles. 

The  contractors  for  the  cars  were  the  British 
Thomson-Houston  Company,  Limited,  who  sub- 
let the  contract  for  bodies  to  the  Brush  Company. 
Six  of  them  are  of  the  double-deck  type  and  six 
of  the  single-deck,  all  of  them  being  fitted  with 


bogie  trucks  of  theii*Brill  make,  and  driven  by 
two  G.E.  motors,  37-5  b.h.p.,  and  therefore 
capable  of  mounting  with  a  full  load  any  of  the 
gradients  at  a  speed  of  ten  miles  per  hour  if 
necessary.  Each  car  is  also  fitted  with  the 
British  Westinghouse  Company's  electro-mag- 
netic track  brake,  which  is  capable  of  pulling  a 
car  up  dead  on  the  steepest  gradient  under  normal 
conditions.  The  dovible-deck  car  accommodates 
46  passengers  and  the  single-deck  car  32. 

The  total  length  of  track  at  present  equipped 
is  a  little  over  3J  miles,  and  the  Council  are  now 
engaged  in  an  extension  to  Hafod,  which  will 
mean  another  ij  miles. 

The  whole  of  the  work  has  been  carried  out 
by  the  consulting  engineer  to  the  Council,  Mr. 
R.  P.  Wilson,  Westminster,  Mr.  W.  S.  King 
acting  as  resident  engineer  for  him,  to  whom 
considerable  credit  is  due  for  the  manner  in 
which  the  work  has  been  carried  out. 

In  November  last  Mr.  J.  S.  Teasdel  was 
appointed  by  the  Council  as  resident  engineer 
and  manager,  taking  up  his  duties  about  the 
middle  of  December.  He  has  since  been  fully 
engaged  in  organising  the  staff  and  in  adminis- 
trative work,  so  that  things  were  all  in  order  at 
the  date  of  the  opening  ceremony. 

The  capital  expenditure  on  the  tramway  under- 
taking is  approximately  ;/^6o,ooo,  but  this  does  not 
include  the  Rhondda  section  about  to  be  con- 
structed. The  approximate  expenditure  on  the 
electric  lighting  and  generating  station  is  /^55,ooo. 

BACTERIA  IN   THE   NEW  YORK  SUBWAY. 


Dr.  W.  H.  Park,  director  of  the  research  laboratory 
of  the  New  York  Board  of  Health,  has  made  a  report  as 
to  the  alleviation  that  bacteria  in  the  New  York  Subway 
are  unusually  numerous  and  pernicious.  With  respect 
to  the  bacteria 'which  are  carried  into  the  Subway  in 
various  ways.  Dr.  Park  says  there  are  fewer  of  them  to 
be  found  in  the  dust  and  soil  of  the  Subway  than  out- 
side. The  air  in  winter  is  drier,  and  the  absence  of 
moisture  is  always  a  powerful  germicide.  The  very 
drying  up  of  the  material  in  which  bacteria  are  found 
is  sufficient  in  itself  to  kill  from  80  to  ggfo  per  cent., 
according  to  the  variety  and  conditions  apart  from  the 
drying  of  all  the  bacteria  to  be  found  therein.  At 
Seventy-second  Street  he  gathered  about  one-fiftieth  of 
a  gram  of  dust  from  the  top  of  a  girder  reaching  across 
the  top,  and  about  one-fiftieth  of  a  gram  of  dust  from 
the  sidewalk  on  the  outside.  After  48  hours  it  was 
found  that  in  the  dust  gathered  from  the  Subway  girder 
there  developed  in  nutrient  agar  240  colonies  of  bac- 
teria, while  from  that  gathered  from  the  outside  there 
developed  820.  At  Eighteenth  Street  a  similar  experi- 
ment with  a  similar  quantity  of  material  showed  after 
48  hours  650  colonies  from  the  dust  gathered  from  the 
floor  of  the  station,  as  against  2,000  from  that  gathered 
from  the  sidewalk.  At  Eighteenth  Street  a  swab  was 
rubbed  over  the  whole  of  the  lower  end  of  a  frame  of  an 
advertising  sign  which  was  fixed  in  the  wall,  and  at 
some  distance  above  the  floor,  and  from  the  material 
thus  gathered  only  eight  colonies  developed.  These 
and  other  experiments.  Dr.  Park  declares,  show  con- 
clusively that  at  the  present  time  the  dust  in  the  Sub- 
way as  a  general  proposition  is  freer  from  bacteria  than 
that  to  be  found  outside  in  the  streets. 
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PNEUMATIC  POWER  HAMMERS  AT  LEEDS 
TRAMWAYS    REPAIR    SHOPS. 


From  a  Corrhspondknt. 

Pneumatic  hammers  have  during  the  last  three  or 
four  years  been  extensively  adopted  in  many  workshops 
where  the  use  of  a  steam  hammer  would  necessitate  a 
special  boiler  to  drive  the  hammer  alone.  Especially  is 
this  the  case  with  tramway  repair  shops,  the  motive 
power  for  the  ordinary  machine  tools  being  generally 
obtained  from  the  electric  supply  by  a  motor  driving  a 
line  shaft.  The  need  for  an  efficient  power  hammer  has 
been  felt  by  many,  who  looked  askance  at  the  cost  of 
a  steam  boiler  which  might  only  be  called  upon  at 
intervals  during  the  day,  and  would  need  practically 
one  man  to  attend  to  keeping  up  the  requisite  steam 
pressure.  Many  new  power  hammers  have  been  offered 
for  sale  at  various  times,  all  said  to  be  an  improvement 
on  anything  hitherto  on  the  market,  and  able  to  deal 
with  general  and  special  smith  work  as  efficiently  as  an 


free  passage  between  the  power  and  hammer  cylinders, 
the  result  being  that  on  the  down  stroke  of  the  power 
piston  air  is  drawn  from  the  hammer  cylinder,  creating 
a  partial  vacuum,  the  tup  being  then  lifted  by  the 
pressure  of  the  atmosphere  ;  by  the  time  the  hammer 
tup  is  fairly  started  on  its  upward  journey,  the  power 
piston  has  got  to  the  bottom  of  its  stroke  and  has 
returned  part  of  the  way  on  the  up-stroke,  with  the 
result  that  both  the  power  piston  and  the  hammer  tup 
are  on  the  up  stroke  together,  and  consequently  a  very 
considerable  compression  of  air  takes  place  in  the 
upper  portions  of  both  cylinders,  and  the  tup  is  driven 
down  with  great  force  to  strike  the  heaviest  blow. 

The  next  position  of  the  valve  will  only  permit  air  to 
pass  from  the  hammer  cylinder  to  the  power  cylinder; 
it  is  then  obvious  that  on  the  down  stroke  of  the  power 
piston  a  vacuum  is  produced  in  the  upper  portion  of 


Fig.  1. 

ordinary  steam  hammer.  Most  of  these  tools  suffered 
from  a  multiplicity  of  moving  parts  which  very  rapidly 
showed  signs  of  wear.  Owing  no  doubt  to  the  short 
useful  life  of  some  of  these  power  hammers,  no  large 
numbers  were  sold  for  general  smithwork  until  the 
introduction  into  this  country  of  the  ''Yeakley*'  type 
of  power  hammer  from  the  States  some  four  years  ago. 
Messrs.  P.  Pilkington,  Limited,  of  Bamber  Bridge, 
were  one  of  the  first  to  put  a  belt-driven  power  hammer 
on  the  market,  built  with  the  simplicity  of  a  steam 
hammer.  A  large  number  of  these  have  been  adopted 
of  late,  the  principle  of  working  being  the  production 
of  a  vacuum  which  moves  the  piston  and  tup. 

One  of  these  hammers  has  recently  been  supplied 
by  Messrs.  Pilkington  to  the  Leeds  Corporation  tram- 
way workshop  at  Kirkstall  Road.  Fig.  i  shows  the 
substantial  appearance  of  this  tool.  It  is  fully  under 
the  control  of  the  operator  by  means  of  the  foot  lever, 
which  controls  the  valve  between  the  hammer  cylinder 
and  the  power  cylinder.  The  hammer  is  belt-driven 
either  from  the  workshop  shafting  or  from  a  motor 
fixed  to  the  frame. 

'I  he  control  valve  is  arranged  to  give  three  separate 
and  distinct  actions.    The  first  and  simplest  one  allows 


Fig,  2. 

the  hammer  cylinder,  and  that  vacuum  cannot  be 
destroyed  on  the  up  stroke  of  the  power  piston  because 
of  the  non-return  valve,  which  prevents  the  return  of 
the  air  to  the  hammer  cylinder  ;  the  tup  is  therefore 
held  suspended  in  the  upper  portion  of  the  cylinder, 
and  the  anvil  is  left  quite  unobstructed. 

The  third  position  of  the  valve  is  such  that  air  can 
pass  only  from  the  power  cylinder  into  the  hammer 
cylinder.  The  air  is  then  compressed  into  the  upper 
portion  of  the  hammer  cylinder,  and  in  this  manner 
forces  the  tup  down  towards  the  anvil  ;  this  forms  a 
vice  for  bending,  etc.  Of  course,  intermediate  positions 
of  the  valve  can  be  used,  giving  varying  effects  between 
the  results  described  in  detail. 

Messrs.  B.  and  S.  Massey,  of  Manchester,  the 
eminent  makers  of  steam  hammers,  seeing  the  increas- 
ing demand  for  a  strong  yet  simple  power  hammer, 
and  no  doubt  feeling  the  pinch  of  competition  against 
their  steam  types,  some  two  or  three  years  ago  designed 
a  power  hammer,  actuated  by  compressed  air,  one  of 
which  will  be  described  later. 

At  the  Leeds  Corporation  tramways  depot  a  power 
hammer  supplied  by  Messrs.  Greenwood  and  Bat  ley, 
of  Leeds,  has  been  in  constant   use  for  several  years, 
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and  is  still  doing  good  work.  Fig.  1  gives  a  clear  idea 
how  the  smith  uses  the  hammer.  A  hand  lever  is  fixed 
to  the  side  of  the  frame  in  connection  with  the  foot 
lever  on  which  the  smith  has  his  foot.  This  lever  con- 
trols the  valve  by  means  of  a  sliding  wedge  and  easily 
regulates  the  force  and  number  of  blows  at  the  will  of 
the  operator.  In  fact,  so  sensitive  is  this  control  that 
practically  a  single  blow  can  be  struck  if  desired.  The 
action  of  the  tool  is  simple.  It  will  be  seen  from  the 
view  that  the  cylinder  is  moved  from  the  crank.  This 
movement  compresses  air  inside  the  cylinder  and  this 
air  is  regulated  by  means  of  the  controlling  valve  pre- 
viously referred  to,  so  that  any  strength  of  blow  can 
be  obtained  from  the  minimum  to  the  maximum.  A 
good  point  about  this  power  hammer,  and  where  it  is 
undoubtedly  better  than  several  other  types  known  to 
the  writer,  is  the  power  of  holding  down  a  forging  by 


Fig.  3. 

means  of  the  tup.  As  every  engineer  knows,  this  is  of 
great  service  to  the  smith  when  bending,  etc.,  and  the 
chief  objection  to  many  other  power  hammers  is  that 
they  cannot  do  this.  The  hammer  at  Kii*kstali  Road 
is  the  I  cwt.  size,  and  occasionally  deals  with  forgings 
2  in.  in  diameter,  the  distance  between  the  faces  of 
tup  and  hammer  block  when  the  tup  is  suspended  bv 
the  brake  is  8^  in.  The  speed  of  the  driving  pulleys  is 
about  240  revolutions  per  minute,  the  power  being 
taken  direct  from  the  line  shaft,  which  is  run  by  an 
electric  motor. 

Fig.  3  shows  a  i  cwt.  power  hammer  supplied  in 
1903  by  Messrs.  B.  and  S.  Massey,  Manchester,  to  the 
Leeds  Corporation  tramways  department.  This 
hammer  is  in  use  at  the  permanent  way  shops,  Well- 
ington Road,  and  is  said  to  give  complete  satisfaction. 
As  will  be  seen  it  has  a  hand  lever  and  foot  treadle 
control  similar  to  the  hammer  at  Kirkstall  Road,  and 
although  Messrs.  Massey's  tool  apparently  looks  more 
complicated,  it  in  reality  is  a  simpler  one.    The  section 


Fig.  4  shows  the  method  of  working.  The  hammer 
head,  piston,  and  piston  rod  are  actuate<i  by  com- 
pressed air  at  40  to  50  lb.  pressure  per  square  inch, 
precisely  in  the  same  manner  as  if  steam  was  the  power 
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Fig.  4. 

employed.  The  compressed  air  is  supplied  from  the 
rear  cylinder,  this  being  of  larger  diameter  than  the 
front  one:  the  air  is  regulated  by  means  of  an  exceed- 
ingly ingenious  controlling  valve.  This  valve  is  worked 
by  the  hand  and  foot  levers  shown,  and  can  be  adjusted 
by  a   series  of  four   catches  to  as   many    positions,  or 


CONNECTINC    ROD  FOR  1  CWT  PNEUMATIC  HAMMER 


held  in  any  intermediate  position.  The  upper  or  No.  i 
position  holds  the  tup  at  the  top  of  its  stroke.  No.  2 
allows  the  air  cylinder  to  keep  in  operation  without 
affecting  the  hammer  cylinder.  No.  3  position  gives 
the   maximum   blow,   and    by    adjusting    between    No. 
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2  and  3  positions,  any  strength  of  blow  can  be  obtained. 
The   No.  4   position   presses  the  hammer  head  down 


BOTTOM 


Fig.  6 


upon  the  anvil,  thus  allowing  the  smith  to  use  the  tool 
as  a  vice  for  bending,  etc.  By  the  courtesy  of  Messrs. 
Massey,  an  indicator  diagram  is  given  in  I'^ig.  7,  which 
proves  that  the  compressed  air  is  used  expansively, 
and  therefore  economically.    Besides  that,  the  moderate 


Messrs.  Masseys,  and  it  will  no  doubt  prove  interesting 
showing  the  remarkably  low  horse-power  required  when 
compared  with  the  size  of  hammer.  It  is  evident 
to  the  writer  from  a  trial  of  this  Massey's  pneumatic 
power  hammer,  that  the  makers  have  succeeded  in 
producing  a  tool  which  not  only  is  capable  of  dealing 
with  anything  a  steam  hammer  of  equal  size  can  do, 
but  is  far  and  away  cheaper  in  running  costs.  Power 
hammers  have  now  evidently  passed  the  experimental 
stage  and  have  become  practical  and  reliable  tools. 


3.  Size  and  Speed. 

Weight  of  falling  parts  icwt.  2cwt 
Blows  per  minute      ..     240 
longest  stroke  in.     12 

r*owER. 
Maximum  (full  blows) 

B.H.P.     6     I    .. 
Mean  consumption,  per 
ji   2  above  (for  esti- 
mating cost)   B.H.P.      2 
Pakticularsof  Motors. 
Size  (continuous  rating) 

B.H.P.      4 
Speed  (approx.  at  full 
load)  for  direct  gear 
drive)  . .  . .    900 

Speed  (approx.  at  full 
lr)ad)  for  direct  belt 
drive)  . .  . .    t^oo 


3cwt.'5cwi  ycwt.  locwt.  15CWI. 
140      120  ■  113       no        105 

17     I      2'      I     24 


27 


15 


I  y5 


7 

10 

»3 

20 

800 

750 

750 

bs^O 

r)oo 

(00 

')00 

500 

30 


40 


u^o 


300 


IRON   CAR   DEPOTS. 


Fig.  7. 

pressure  used,  about  three  atmospheres,  will  not  heat 
the  air  much  during  compre.ssion.  This,  as  is  well 
known,  is  the  difficulty  experienced  in  obtaining  econo- 
mical results  from  compressed  air. 

The  hammer  from  which  these  diagrams  were 
obtained  is  a  3cwt.  si;5e.  l^g.  5  is  interesting;  the 
screw  wrench  shown  was  drawn  from  a  4  in.  square 
piece  in  four  heats.  This  is  smart  work,  and  equal  I 
think  to  anything  an  ordinary  3  cwt.  steam  hammer 
could  do.  Fig.  6  is  a  photograph  of  an  electrically- 
driven  hammer  of  this  type  in  the  3  cwt.  size.  When 
direct-driven  in  this  manner  a  motor  of  the  enclosed 
ventilated  (semi-enclosed)  type  is  recommended,  and 
if  by  continuous  current,  perferably  compound  wound. 
I    have   been    furnished    with    the    following   table  by 


In  an  electric  tramway  system  the  shed  for  housing 
the  cars  runs  to  a  considerable  amount  of  money,  whilst 
at  the  same  time  its  load  factor  (if  it  may  be  so  termed) 
is  very  low,  inasmuch  as  it  is  only  in  use  for  a  very  few 
hours  out  of  the  twenty-four.  Large  expense  is  there- 
fore hardly  justified,  especially  when  one  considers  that 
the  cars  themselves  have  to  run  through  all  kinds  of 
weather,  and  therefore  to  provide  an  exceptionally  tight 
building  is  hardly  necessary.  The  cheapest  form  of 
construction  is  a  steel  structure,  with  corrugated-iron 
walls  and  roof.  Such  a  building,  of  two  spans,  each 
250  ft.  long  and  75  ft.  wide,  and  measuring  20  ft.  to  the 
eaves,  would  cost  from  2s.  6d.  to  3s.  per  square  foot  of 
ground  surface  covered,  or  about  i^d.  to  lid.  per 
cubic  foot  of  contents.  Of  course,  appearance  goes 
for  something,  and  no  one  would  pretend  to  say  that 
such  a  building  can  claim  to  be  beautiful.  At  the  same 
time  in  electrical  work  one  never  knows  what  is  going 
to  happen  in  30  or  40  years'  time,  and  as  an  iron 
building  will  easily  last  so  long  it  would  seem  to  meet 
the  case  very  well.  The  corrugated  iron  should  be  at 
least  22  B.w.G.  thick,  and  overlap  6  in.  at  the  end  and 
one  corrugation  at  the  side.  A  dwarf  wall  of  brick 
must  be  provided  all  round  the  base  of  the  building, 
the  top  edge  being  champered  off  and  arranged  to  make 
a  neat  weather-tight  joint  with  the  galvanised  iron. 
Of  course,  it  is  vitally  important  that  such  iron  buildings 
should  be  kept  well  painted. 


Belfast  Corporation  and  the  Tramwav.s. — The  arbitrator's  award 
in  connection  with  the  sale  of  the  Belfast  Street  Tramway  Company's 
undertaking  to  the  I^lfast  Corporation  was  made  on  March  31.  The 
total  amount  of  the  award  is  ;f  356,948  14s  6d.,  out  of  which  /60.000 
has  to  be  paid  to  the  del>enture  holders,  leaving  £296.948  14s.  6d.  due 
to  the  company.  The  company  claimed  ;f  392.345.  and  the  Corporations 
estimate  was  between  ^250,000  and  ;£"2r)o,ooo. 


Chester  Corporation  Tramways  Scheme— Some  limeago  Chester 
Corporation  decided  to  extend  their  electric  tramway  system  at  a  cost 
of  about  ^17,000.  The  matter,  however,  was  deferred  in  order  that 
the  advantages  of  motor  'buses  might  be  considered.  At  a  meeting  of 
the  Tramways  Committee  on  March  24,  reports  on  the  subject  were 
presented,  and  it  was  decided  to  recommend  the  Corporation  to  proceed 
with  the  scheme  for  electric  tram wa vs. 
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THE  GLASGOW  STANDARD  TOP  COVERED 

CAR. 

\\\:  .i^ive  herewith  an  illustration  of  the  covered 
double-deck  car  now  adopted  by  the  (xlasgow  Cor- 
poration as  their  standard  type.  In  designing  this 
car,  an  effort  has  been  made  to  secure  comfort  and 
usefulness  in  a  very  high  degree,  while  preserving, 
as  far  as  possible,  the  good  appearance  of  the  car. 
The  conclusion  arrived  at  by  the  tramways  committee 
is  that,  taking  everything  into  account,  the  fixed  roofs 
and  fixed  windows  with  ample  ventilators  are  best 
adapted  for  the  requirements  of  the  service.  There  is, 
of  course,  much  less  maintenance  with  closed  roofs 
and  windows.  The  side  ventilators  are  geared  in  a 
simple  manner,  so  that  on  either  side  of  the  car  they 
can  all  be  opened  or  closed  by  one  operation.  With 
the  end  ventilators  they  provide  ample  ventilation,  and 
are  entirelv  under  the  control  of  the  conductor. 


standard  and  a  re-arrangement  of  the  seats — is  32, 
thus  giving  a  total  seating  accommodation  for  66 
passengers. 

The  construction  of  the  upper  roof  in  the  present 
standard  cars  gives  a  clear  headroom  of  6ft.  i  in.  The 
side  pillars  and  roof  ribs  are  of  polished  ash,  and  lining 
of  narrow  polished  pitch  pine  and  cherry  alternately. 
It  will  be  observed  that  the  step  to  the  platform  is  made 
to  fold  up.  From  an  artistic  point  of  view  the 
lengthening  of  the  platforms,  and,  correspondingly,  of 
the  protecting  sheet  and  railing  round  the  canopy  over 
the  platforms,  gives  an  appearance  of  greater  weight  to 
the  body  of  the  car,  and,  in  effect,  reduces  the  pro- 
portions of  the  top  cover-  which  have  been  actually 
reduced  by  the  lighter  side  pillars  required  for  the  fixed 
windows — all  tending  to  give  the  car  a  more  graceful 
appearance. 

One  hundred  and  twenty  of  the  present  standard  cars 
are  now  fitted  with  top  covers  and  in  service,  and  one 
hundred  new  cars  of  the  same  design  are  in  course  of 


Glasgow  Standard  Top  Covered  Car. 


To  provide  outside  seats  for  a  few  passengers  on 
the  canopy  deck,  the  platform  of  the  car  has  been 
lengthened  by  a  foot.  This  enabled  an  easy  and 
convenient  stairway  to  be  put  in,  which  in  no  way 
obstructs  the  motorman's  view,  and  which  is  so 
placed  that  passengers  can,  at  the  same  time,  descend 
from  the  upper  deck  and  leave  the  platform  without 
interfering  with  passengers  leaving  the  lower  portion. 
The  controller  and  brake  handles  are  so  placed  in 
front  that  the  motorman  occupies  a  commanding 
position,  and  there  is  space  for  a  glass  shield  over  the 
dash  in  front  should  it  be  wanted  at  any  time.  The 
car  body  is  exactly  the  same  as  the  present  top  deck 
standard  car,  and  is  seated  for  24  inside.  The  cover, 
it  will  be  observed,  is  the  same  length  as  the  car  body, 
and  as  the  canopy  extends  over  the  full  length  of  the 
platform,  outside  accommodation  is  provided  for  five 
passengers  at  each  end.  The  seating  capacity  of  the 
covered    portion — with    the    absence    of    the    trolley 


construction.  The  first  of  these  will  be  turned  out  from 
the  department's  own  works  in  May  and,  with  a 
regular  output  thereafter  of  four  per  week,  by  the  end 
of  October  two  hundred  and  twenty  top  roofed  cars 
will  be  in  service.  So  satisfied  are  the  committee  with 
this  type  of  car  that  at  their  last  meeting  they  decided 
to  proceed  with  the  fitting  of  another  hundred  roofs  to 
standard  cars. 


Caledonian  Railway  and  Tramway  Compktitjon.  -  Sir  James 
Thompson,  speaking  at  the  meeting  in  Glasgow  on  March  14,  denounced 
the  Glasgow  Corporation  for  extending  electric  cars  to  the  suburbs  and 
to  country  places  outside  the  city.  Such  competition,  he  said,  was 
hurting  the  railways,  and  was  not  a  legitimate  form  of  municipal 
enterprise.  It  was  a  grave  danger,  as  it  induced  the  population  to 
reside  outside  the  city  l><)nndary.  and  increasfd  the  burden  of  taxation 
upon  those  who  remained.  The  C'aledonian  Railwav  Company  was 
Glasgow's  biggest  ratepayer.  lie  urged  shareholders  in  all  enterprises 
to  oppose  electric  car  extensions 
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GOODS  SUBWAYS  IN   CHICAGO. 

In  a  paper  read  by  Mr.  Robert  P.  Porter  before  the 
Society  of  Arts  on  January  25  last,  on  the  subject  of 
underground  railways,  some  reference  was  made  to  the 
system  of  underground  electric  railways  in  Chicago, 
which  are  used  for  freight  traftic  only.  An  abstract  of 
the  paper  was  published  in  our  issue  of  February  g, 
and  we  now  give  some  further  details,  along  with 
illustrations  of  these  tunnels.  The  scheme  is  at 
present  unique,  but  probably,  if  found  successful,  it 
will  be  imitated  elsewhere.  It  is,  at  all  events,  based 
upon  a  very  sensible  idea,  and  the  only  question  is  how 
far  that  idea  can  be  carried  out  in  practice.  The 
notion  is  that  it  is  better  to  put  ^.^oods  traffic  under- 
ground,  and  so  free   the  streets   for   passenger  traftic. 


of  the  warehouse  through  an  opening  cut  in  the 
masonry,  raised  to  the  desired  floor  on  elevators,  and 
unloaded.  If  the  goods  are  not  intended  for  immediate 
delivery,  the  cars  are  run  into  the  company's  store- 
houses and  kept  there  till  required.  Every  building  on 
the  route  of  the  tunnel  can  be  connected  to  it  by  a 
lateral  shaft  for  the  above  purpose. 

The  work  on  the  telephone  tunnels  was  planned  in 
i89g,  but  did  not  actually  begin  until  September,  190 1. 
It  was  found  that  the  space  below  the  paving  was 
almost  completely  taken  up  by  water  and  gas  pipes, 
sewers,  and  the  conduits  of  other  companies.  It  was 
then  decided  to  build  a  deep  tunnel  system,  with  trunk 
line  tunnels  12  ft.  9  in.  by  14  ft.,  and  branch  tunnels  6  ft. 
by  7  ft.  Gin. 

The  boring  was  almost  entirely  through   firm  clay. 


Views  in  Goods  Subways  in  Cliicago. 


than  to  carry  the  people  on  underground  railways  and 
work  goods  and  minerals  along  the  streets  by  carts,  etc. 
The  Chicago  tunnels  were  originally  intended  for 
the  accommodation  of  telephone  wires  and  cables,  and 
their  construction  was  commenced  by  the  Illinois 
Telegraph  and  Telephone  Company  in  1899.  In  1903 
the  Illinois  Tunnel  Company  was  granted  a  franchise 
for  handling  freight,  express,  and  mail  service  in  tunnels 
by  means  of  electric  traction.  This  company  is  con- 
trolled by  the  leading  railroad  companies  whose  lines 
enter  Chicago.  There  are  38  railway  stations  in  the 
centre  of  Chicago,  and  over  112,000  tons  of  freight 
are  daily  moved  to  and  from  them.  This  situation 
caused  great  congestion  in  the  streets,  and  this  the 
subways  have  met  and  relieved.  The  cars  of  the  tunnel 
company  are  run  directly  into  the  railway  freight 
houses,  loaded,  and  run  through  the  tunnels  to  the 
consignees.     Here  the  cars  are  run  mto  the  basement 


but  the  compressed  air  system  was  used.  About 
twelve  miles  of  tunnels  were  completed  in  ten  and  a 
half  months.  Concrete  was  placed  in  the  bottom  of 
the  excavation  and  thoroughly  tamped,  the  lagging 
placed  on  top  of  the  concrete,  iron  ribs  made  of  channel 
bars  being  placed  on  the  bottom  three  feet  apart,  and 
the  lagging  laid  at  the  sides  against  these  ribs.  The 
concrete  was  then  thrown  behind  the  two-inch  plank 
lagging  in  six-mch  layers.  The  use  of  concrete  abso- 
lutely avoided  any  chance  of  settlement  of  the  earth,  as 
it  was  tamped  into  the  entire  space  between  the 
lagging  and  the  excavation,  no  matter  how  irregularly 
the  digging  or  mining  had  been  done.  For  part  of  the 
work  steel  lagging  plates  were  used  as  a  special 
precaution,  on  account  of  the  extra  weight  of  the 
concrete.  In  proceeding  with  the  work,  the  face  of  the 
preceding  day's  work  was  cleaned  and  a  plaster  coating 
of  cement,  made  in  proportions  of  one  to  one,  sand  and 
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cement,  was  plastered  on  the  old  work,  forming  a  seal 
and  making  the  structure  almost  entirely  a  homogeneous 
one.  The  6  by  ji  lateral  tunnels  were  constructed 
with  13  in.  bottoms  and  10  in.  walls  of  concrete.  The 
trunk  tunnels  have  21  in.  bottoms  and  18  in.  walls. 

An  equipment  of  small  cars,  some  900  in  number, 
built  to  run  on  a  14  in.  gauge,  double-track  system,  was 
provided  to  dispose  of  the  excavated  material.  The 
cars  were  hoisted  by  power-driven  elevators  up  the 
shafts  to  the  head-houses  and  the  material  dumped 
into  wagons.  Much  of  this  was  deposited  on  the  lake 
front,  a  special  lo-ton,  stiff-leg  derrick  being  provided 
for  unloading  the  wagons.  In  this  way  much  valuable 
land  was  added  to  Cirant  Park. 

The  steepest  grade  in  the  tunnels  is  I75^per  cent., 
and  the  grades  at  the  railway  terminals  do  not  exceed 
12  per  cent.  The  latter  steep  grades  form  the  ap- 
proaches to  the  tunnels,  which  are  built  with  the  rails 
some  30  ft.  below  the  street  level.  The  four-way  inter- 
sections have  curves  of  20  ft.  radius,  and  the  sharpest 
curves  on  the  main  lines  are  of  16  ft.  radius. 

The  track  is  2  ft.  gauge,  kid  with  56  lb.  T-rails, 
fastened  by  bolted  clamps  to  cast-iron  chairs  imbedded 
in  the  concrete  floor  of  the  tunnel.  Part  of  the  system 
is  overhead  trolley,  while  the  rest  is  of  the  Morgan 
third-rail  traction  system.  This  latter  involves  the  use 
of  a  perforated  metal  plate  (^in.  thick  and  4  in.  wide) 
forming  a  rack  which  is  bolted  between  two  lines  of 
timber  stringers.  These  serve  to  protect  and  support 
the  rail.  A  special  construction  for  the  tunnel  work 
was  devised  in  the  use  of  chairs  of  bent  steel  channels 
to  support  the  rack.  The  locomotives  are  of  the  class 
used  in  mine  iiaulage  work,  but  are  peculiar  in  the 
method  of  taking  current.  The  rack  rail  serves  both 
for  traction  and  as  a  third-rail  conductor,  the  current 
being  led  to  motors  geared  to  the  axles,  with  suitable 
controlling  devices.  The  track  rails  are  used  for  the 
return  current.  The  wheel-base  of  the  locomotives  is 
24^^  in.  With  one  75  H. p.  motor  the  weight  is  about  3 
tons;  with  two  60  H. p.  motors,  about  5  tons.  The 
trolley  locomotives  are  of  the  type  used  in  mines. 

The  whole  system  has  not  yet  come  fully  into  oper- 
ation, but  in  the  course  of  the  coming  summer  it  is 
expected  to  be  in  full  swing.  Besides  bringing  coal 
and  goods  to  warehouses  and  factories,  ashes  are 
removed,  and  under  arrangements  with  the  Post  Office 
880  tons  of  mails  will  be  handled  in  the  tunnels  dailv. 


STANDARD   FLAT-BOTTOMED    RAILS. 


The  Kngineering  Standards  Committee  have  issued 
a  report  by  their  sub-committee  on  railway  rails  dealing 
with  the  flat-bottomed  variety.  This  sub-committee, 
which    is   under   the  chairmanship  of  Mr.   James  C. 

Inglis,  of  the  Great  West- 
ern Railway,  was  appointed 
on  October  31,  1901,  at  the 
same  time  as  the  sub-com- 
mittee on  tramway  rails, 
which  has  already  reported. 
The  draft  specification  for 
flat-bottomed  rails  was  sub- 
mitted to  the  chief  en- 
gineers of  the  principal 
British  and  Irish  Railways, 
and  to  several  engineers 
who  are  large  users  of  flat- 
bottomed  rails,  and  the 
final  specification  was 
of  approved  by  the  main  com- 
mittee on  February  1  last. 
The  following  points  arti 
abstracted,  but  for  the  complete  particulars,  along  with 


numerous  tables  and  drawings,  reference  should  be 
made  to  the  report  itself,  which  is  published  by  Messrs. 
Crosby,  Lockwood  and  Son,  at  the  price  of  10/6. 

The  chemical  composition  stipulated  is :  Carbon, 
from  '35  to  '5  per  cent. ;  manganese,  from  'y  to  i  per 
ct^nt.  :  silicon,  not  to  exceed  'i  per  cent.;  phos- 
phorus and  sulphur,  not  to  exceed  '07  per  cent.  each. 
Arrangements  are  set  out  for  the  taking  of  chemical 
analysis  of  the  steel,  for  work  to  templates  etc.     As  to 


Fig.  1.    Section  of  Standard  Rail     lOO  lb.  per  yard. 

lengths,  no  rail  will  be  accepted  which  is  more  than 
A  in.  above  or  below  the  length  specified  at  60  deg. 
Fahr.  A  specified  brand  is  to  be  rolled  on  the  web  of 
each  rail  to  show  thai  the  rail  is  of  British  standard 
section  and  made  under  the  condition  of  the  specifi- 
cation. The  other  marks  on  the  rail  are  to  include  the 
number  of  the  section,  the  process  by  which  the  rails 
have  been  manufactured,  the  manufacturer's  name, 
initials,  or  mark,  and  the  date.  A  table  is  given  for 
impact  tests,  and  as  to  tensile  test  the  ultimate  strength 
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3.  -Key    to    Tabie 
Dimensions. 


Fig.  2.— Table  of  Dimensions. 

is  to  be  between  40  and  46  tons  per  square  inch,  with 
an  elongation  of  not  less  than  15  per  cent. 

The  standard  sections  of  rails  are  illustrated  in  the 
report,  varying  from  20  lb.  to  100  lb.  per  yard.  The 
last  mentioned  is  here  reproduced  (Fig.  i^  Fig.  z 
is  a  table*  of  dimensions  for  the  difterent  weights, 
vyhich,  along  with  the  key  drawing  (Fig.  3)  forms  a 
convenient  method  for  getting  any  dimensions  required. 
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THE  PRODUCTION  OF  ELECTRICAL  POWER. 


Switch  HOARD  Ixstkimkms. 

When  an  electric  current  flows  through  a  conductor 
wc  have  seen  that  it  produces  a  magnetic  held  around 
it.  This  Held  will  atTect  any  magnet  placed  in  it,  and 
by  utilising  this  fact  we  are  able  to  construct  dynamos 
for  producing  electric  currents  and  motors  for  con- 
verting electrical  energy  into  mechanical  energy. 
We  make  use  of  the  same  principle  in  many  of  our 
measuring  instruments.  In  some  cases  a  moveable 
piece  of  soft  iron,  with  a  long  pointer  attached,  and 
mounted  on  pivots,  is  caused  to  move  by  means  of  a 
current  flowing  through  a  coil  of  wire.  In  other  cases, 
coils  of  wire  through  which  the  currents  are  caused  to 
pass  are  suspended  in  the  magnetic  field  between  the 
poles  of  a  magnet  in  such  a  way  that  the  position  of  the 
coil  is  controlled  by  the  field  of  the  magnet  and  the 
lines  of  force  due  to  the  current  passing  through  the 
coil. 

Fig.  42  isadiagrammatic  representation  of  an  ammeter 
of  the  soft  iron  type.  A  and  B  are  the  terminals  of  the 
instrument.  A  current  entering  at  A  flows  through  the 
coil  FG,  and  leaves  by  the  terminal  A.  The  soft  iron 
wire  DE  is  affected  by  the  field  produced,  and  is  drawn 
towards  the  coil.  The  soft  iron  is  attached  to  a  small 
disc  pivoted  at  C,  and  is  capable  of  rotating  about  this 
point.  The  disc  also  carries  a  long  pointer  (J,  and  an 
adjustable  weight 
H.  When  the  coil 
FG  attracts  the 
wire  DE,  it  moves 
the  end  J  of  the 
pointer  along  the 
scale  JK,  and  at  the 
same  time  raises 
the  weight  H.  The 
end  J  of  the  pointer 
will  move  to  a  posi- 
tion on  the  scale 
such  that  the  ten- 
dency of  the  weight 
II  to  move  down- 
wards just  counter- 
balances the  ten- 
dency of  the  wire  to  Fig.  42. 
move    further    into 

the  coil.  Currents  of  different  strength  will  conse- 
quently move  the  pointer  to  different  positions.  It  is 
evident  that  in  an  instrument  of  this  type  the  position 
of  the  pointer  is  controlled  by  the  force  of  gravitation, 
and  such  instruments  are  spoken  of  as  gravity  con- 
trolled instruments. 

Another  type  of  instrument,  similar  to  the  one  just 
described,  is  one  in  which  the  controlling  influence  of 
the  weight  H  is  replaced  by  that  due  to  a  fine  spring. 
The  sprmg  frequently  used  is  very  similar  to  the  hair- 
spring of  a  watch,  but  instead  of  being  made  of  steel 
it  is  made  of  some  non-magnetic  substance  such  as 
phosphor-bron/e.  Such  instruments  are  spoken  of  as 
soft  iron,  spring-controlled  instruments.  Unfortunately 
these  soft  iron  instruments  are  not  altogether  satis- 
factory in  use,  as  they  are  liable  to  be  affected  by 
variations  in  the  magnetic  field  in  which  they  are 
placed.  They  are,  however,  largely  used,  chiefly  on 
account  of  their  cost,  being  lower  than  that  of  instru- 
ments of  the  moving  coil  type. 

An  instrument  such  as  those  just  described  may  be 
constructed  so  as  to  be  used  for  measuring  the  strength 
of  a  current  in  amperes,  when  it  is  known  as  an 
ampere-meter  or  ammeter:  or  it  may  be  constructed 
suitably  for  measuring  potential   differences    in   volts, 


when  it  is  known  as  a  voltmeter.  If  the  instrument  is 
to  be  used  as  ammeter,  then  the  resistance  must  he 
made  as  low  as  possible,  for  it  will  be  evident  that  if 
the  current  to  be  measured  is  passed  through  the 
instrument,  and  the  resistance  is  high,  the  strength  of 
the  current  will  be  altered  in  value  and  an  incorrect 
measurement  will  be  made.  Of  course,  we  cannot 
make  an  ammeter  without  some  resistance,  but  the 
smaller  the  resistance  the  better,  and  we  can  make  the 
resistance  small  by  making  the  coil  of  thick  wire  and 
short  in  length.  The  resistance  of  an  ampere  meter 
reading  to  200  amperes  will  be  found  usually  to  be  of 
the  order  of  'ooi  ohms.  If  the  resistance  were  high, 
the  power  lost  in  the  instrument  would  be  considerable 
(being  equal  to  C"R),  and  since  an  ammeter  is  usually 
kept  continuously  in  circuit  the  loss  would  also  be 
continuous. 

After  the  ammeter  is  made,  it  must  be  calibrated. 
This  may  be  done  either  by  means  of  a  silver  or  copper 
voltameter,  by  comparison  with  a  standard  ammeter  or 
by  means  of  an  instrument  called  the  potentiometer. 
Suppose  we  decide  to  calibrate  the  instrument  by 
means  of  a  standard  ammeter.  We  pass  the  same 
current  through  the  two  ammeters  in  series,  adjust  the 
current  strength  to  some  definite  division  on  the 
standard  ammeter,  and  mark  the  position  on  the 
ammeter  being  calibrated.  We  proceed  in  the  same 
way  with  other  divisions.  When  this  has  been  done 
all  along  the  scale  the  divisions  are  carefully  inked  or 
painted  in  and  numbered. 

If  the  instrument  is  to  be  used  as  a  voltmeter  then 
the  resistance  should  be  made  high  by  using  thin  wire 
and  a  great  number  of  turns  in  the  coil.  Unlike  the 
ammeter  the  voltmeter  is  always  placed  as  a  shunt 
between  the  two  points  whose  potential  difference  is  to 
be  tested.  If  the  resistance  betwecin  the  two  points 
under  test  is  very  small  compared  with  the  resistance 
of  the  voltmeter  then  only  a  very  small  fraction  of  the 
whole  current  passes  through  the  voltmeter,  and  the 
conditions  in  the  circuit  are  very  little  interfered  with. 
If  on  the  other  hand  the  resistance  between  the  points 
under  test  were  greater  than  that  of  the  voltmeter  then 
more  than  half  the  current  would  flow  through  the 
instrument,  and  this  would  alter  the  potential  difference 
between  the  two  points  considerably.  Hence  it  is 
advisable  to  make  the  resistance  of  a  voltmeter  high. 

The  range  of  a  voltmeter  or  an  ammeter  can  be 
varied  in  several  ways.  It  can  be  varied  by  altering 
the  number  of  turns  in  the  coil  and  by  altering  the 
diameter  of  the  coil,  by  altering  the  strength  of  the 
control,  or  by  placing  shunts  across  the  terminals  of 
the  instrument.  For  instance,  suppose  we  have  an 
ammeter  with  a  scale  extending  from  o  to  50  amperes, 
and  we  wish  to  use  it  from  o  to  500  amperes,  we  can 
do  this  by  placing  a  shunt  across  the  terminals,  such 
that  r'o  of  the  current  passes  through  the  shunt,  and 
therefore  only  I'o  through  the  ammeter.  For  this  the 
shunt  would  require  a  resistance  of  I  that  of  the 
ammeter. 

The  moving-coil  type  of  instrument  is  shewn  in  Fig.4J. 
This  represents  the  interior  of  the  Weston  instruments 
so  largely  used  on  electric-traction  switchboards.  The 
whole  instrument  is  built  up  on  the  large  n-shaped  per- 
manent magnet  A.  A  gun-metal  casting  B  is  attached 
to  this  magnet,  and  this  is  screwed  to  the  bottom  of  the 
case.  Two  soft  iron  pole  pieces  N  and  S  are  attached 
to  the  magnet,  and  these  are  bored  out  so  as  to 
admit  a  cylinder  of  soft  iron  I,  leaving  a  narrow 
annular  space  of  about  I  in.  width  round  it.  In  this 
annular  space  is  supported  a  light  rectangular  metal 
frame  C,  carrying  a  coil  of  fine  wire.  Thr  frame  is 
supported  by  two  pivots  working  in  hollow  jewels 
in  the  points  of  the  screws  E  and  D.  The  current 
is  led   into  and  out  of  the  coil  by  means  of  two  fine 
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hair-springs  L  and  K  of  phosphor-bronze.  These  springs 
also  serve  as  control  to  the  coil.  A  long  pointer  is  also 
attached  to  the  upper  part  of  the  moving  coil,  and  this 
moves  over  the  scale  R.  The  instrument  is  adjusted 
so  that  the  coil  sets  itself  normally  in  a  position 
approximately  at  45  deg.,  with  the  line  joinmg  the 
centres  of  the  two  pole  pieces. 

When  a  current  is  sent  through  the  instrument  the 
current  tends  to  set  the  coil  at  ngnt  angles  to  this 
line.  The  direction  in  which  the  coil  tends  to  turn 
depends  upon  the  direction  of  the  current,  and  since 
the  construction  of  the  instrument  is  such  that  the  coil 
can  only  move  one  way  from  its  normal  position  the 
proper  terminals  must  be  connected  to  the  points  at 
higher  and  lower  potentials. 

Since  in  this  instrument  the  space  available  for  the 
coil  is  small  the  coil  must  be  made  of  comparatively 
fine  wire.  If  the  instrument  is  to  be  used  as  an 
ammeter  a  shunt  must  be  placed  across  the  terminals, 
otherwise  the  resistance  will  be  too  great.  If  the 
instrument  is  to  be  used  as  a  voltmeter  the  coil  is 
wound  with  very  fine  wire,  and  an  extra  coil  of  high 


by  a  platinum  iridium  wire  from  the  cap  of  the  instru- 
ment. The  sheet  metal  vanes  on  the  spindle  move 
between  two  sets  of  vanes  attached  to  brass  pieces 
insulated  from  the  frame.  When  the  two  sets  of  insulated 
vanes  are  connected  to  two  points  between  which  the 
difference  in  potential  is  required,  the  spindle  carrying 
the  vanes  is  caused  to  move. 

The  movement  is  opposed  by  the  torsion  which  this 
puts  (^n  the  suspension  wire.  A  pointer  is  attached  to 
the  spindle,  and  this  moves  over  a  scale  graduated  in 
volts.  Hanging  from  the  spindle  is  a  disc  immersed 
in  oil,  and  this  forms  a  suitable  damper  to  the  motion 
of  the  spindle. 

These  electrostatic  voltmeters  absorb  practically  no 
power,  as  no  current  flows  through  them.  They  also 
work  equally  well  with  alternating  and  direct  currents, 
and  with  alternating  currents  the  periodicity  produces 
no  effect.  For  very  high  voltages  the  number  of  vanes 
used  is  reduced  to  two. 

On  the  switchboard  of  any  power-station,  in  addition 
to  various  voltmeters  and  ammeters,  will  be  found 
recording  ammeters  and  voltmeters  for  automaticallv 


Fig.  43. 


Fig.  46. 


Fig.  44. 


resistance  is  connected  in  series  with  the  moving  coil. 
In  each  case  the  shunt  or  coil  is  usunlly  enclosed  ii\ 
the  case  of  the  instrument. 

When  a  current  is  pas.sed  through  the  instrument 
the  turning  effect  on  the  moving  coil  is  due  to  the  coil 
itself  which  then  acts  as  a  magnet,  and  to  the  strong 
magnetic  field  in  which  it  is  placed.  Since  the  magnetic 
field  is  very  strong  the  number  of  turns  of  wire  in  the 
coil  need  not  be  great.  The  chief  advantage,  however, 
of  the  moving  coil  type  of  instrument  is  that  it  is  not 
affected  by  other  magnetic  fields,  as  the  coil  is  protected 
by  the  iron  and  steel  around  it,  and  any  stray  fields  are 
moreover  likely  to  be  very  small  compared  with  the 
field  between  the  poles  of  the  magnet.  In  addition  to 
the  voltmeters  already  described  there  are  voltmeters 
of  another  type  in  which  a  magnet  is  not  used,  but  the 
attraction  between  two  pieces  of  metal  oppositely 
charged  is  utilised.  Such  voltmeters  are  known  as 
electrostatic  voltmeters.  Fig.  44  shows  Lord  Kelvin's 
multicellular  electrostatic  voltmeter.  Two  sets  of 
metal  vanes  are  mounted  on  a  spindle  and  suspended 


recording  the  changes  in  current  and  voltage.  Thq 
instruments  are  the  same  in  principle  as  those  already 
described,  with  the  addition  of  a  pen  on  the  pointer 
and  a  roll  of  paper  driven  by  clockwork  under  the  pen. 
A  time  scale  is  marked  on  the  paper  so  that  the  read- 
ing at  an\'  time  can  be  found.  I'ig.  45  shows  one  of 
Messrs.  Elliott  Hrothc^rs  recording  instruments  with 
the  front  removed. 

Hy  taking  the  readings  of  the  ammeters  and  volt- 
meters and  multiplying  the  two  together  we  get  the 
power  being  used  in  watts.  Dividing  this  by  one 
thousand,  we  obtain  the  power  in  kilowatts.  If  again 
we  multiply  this  by  the  time  in  hours  during  which  the 
energy  is  supplied  we  get  kilowatt-hours  or  Board  of 
Trade  units.  Watt-hour  meters  are  also  used  forgiving 
this  direct. 

On  the  switchboard  are  also  found  various  forms  of 
switches  and  circuit  breakers,  into  the  description  of 
which,  however,  it  will  not  be  necessary  for  us  to  go, 
as  their  action  is  easily  understood  when  seen  in 
operation. 
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LONDON.    APRIL   6,    1905. 

There  appears  to  be  some  prospect 
London  ^  11 

Motor         ot    the  motor  omnil)us  business  in 
Buses.  Ill-  1 

London    bemi;   overdone,   even    in 

its  first  days.  Durin*;  the  past  month  the  pro- 
spectuses were  pubHshed  of  two  new  motor  *bus 
companies,  each  of  which  promises  to  have  one 
or  two  hundred  vehicles  on  the  streets  by  mid- 
summer. A  third  company  of  the  sort  was 
previously  at  work,  and  it  also  promises  to 
develop.  The  (ieneral  Omnibus  Company,  the 
Road  Car  Company,  and  other  existin«(  concerns 
announced  some  time  a;;^o  that  they  \\'\\\  as 
speedily  as  possible  have  motor  'buses  runnin^^ 
on  all  their  principal  routes.  These,  of  course, 
will  take  the  place  of  horse  'buses,  but  the 
vehicles  of  the  new  companies  will  be  pure 
additions  to  the  traffic  on  streets  which  in  many 
districts  are  already  badly  congested.  Two  thin^^^s 
accordingly  are  in  prospect — one  that  the  streets 
will  be  more  thronged  than  ever,  and  the  other 
that  the  'buses  will  not  pay.     As  time  goes  on 


the  4atter  circumstance  will  cure  the  former,  and 
as  a  consequence  cure  itself;  but  in  the  interval 
there  will  be  much  inconvenience  to  the  public 
and  considerable  loss  to  omnibus  shareholders. 
Of  course  there  is  no  absolute  certainty  that 
these  things  will  happen  ;  all  we  say  is  that,  if 
all  the  promises  of  the  companies  are  carried 
out,  they  are  very  likely  to  hapj^en.  At  one 
time  in  this  country  we  had  the  railway  mania, 
and  it  cured  itself  in  the  bitter  school  of  ex- 
perience. There  never  was  any  very  acute 
tramway  mania,  but  it  certainly  appears  as  if 
there  was  a  promise  of  a  mild  motor  'bus  mania. 

The  great  Parliamentary  struggle 
Power  before  a  Select  Committee  of  the 
House  of  Lords  on  nine  electric- 
power  distribution  bills  affecting  the  w^hole  of 
London  has  not  any  immediate  bearing  on  elec- 
tric-traction matters  in  the  metropolis,  but  the 
results  may  prove  of  importance  in  the  future 
to  railway  companies  having  lines  in  and  near 
London,  and  to  tramway  companies  in  the 
vicinity.  If  a  great  scheme  of  electric-power 
supply  should  come  into  existence,  capable  of 
selling  energy  at  a  much  lower  rate  than  present 
prices,  it  is  quite  possible  that  some  of  the  rail- 
way companies  when  electrifying  their  local  lines 
may  find  it  desirable  to  buy  the  energy  from  a 
company  rather  than  to  erect  and  run  their  own 
power-stations.  This  has  already  been  done  in 
the  case  of  the  North  Eastern  Railway  and  the 
Neiwcastle  Electric  Supply  Company.  Future 
tramway  undertakings  near  London  might  also 
be  supplied  in  the  same  way,  and  there  is  already 
a  local  example  of  that  in  the  case  of  the  Mid- 
dlesex Light  Railways.  From  the  point  of  view 
of  comprehensiveness  the  Administrative  County 
of  London  and  District  Electric  Power  Company 
Bill  is  the  greatest  of  the  competing  schemes, 
and  it  has  met  with  strong  opposition  Inith  from 
local  authorities  and  from  the  existing  electric 
supply  companies,  the  latter  of  whom  are  pro- 
moting bills  of  their  own.  The  whole  subject 
in  London  is  beset  with  enormous  difficulties. 
One  of  the  (juestions  on  which  there  will  always 
be  difference  of  opinion  is  whether  competition 
should  be  allowed.  On  the  broad  merits,  the 
bigger  the  scheme  is  the  better  it  should  be  both 
for  the  public  and  for  the  undertakers.  The 
work  to  be  done  is  not  at  all   in  the  sphere  of 
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local  authorities,  because  though  something  can 
be  said  for  their  supplying  electric  tramways,  no 
good  argument  seems  available  for  their  supply- 
ing power  to  railways  and  factories.  Moreover, 
a  good  scheme  must  embrace  the  areas  of  many 
local  authorities.  It  is  highly  probable  that  ere 
this  London  would  have  been  in  possession  of 
extensive  electric  power-distribution  undertakings 
had  it  not  been  for  the  fetters  of  the  Electric 
Lighting  Acts.  The  existing  companies  being 
liable  to  be  bought  out  by  the  local  authorities, 
just  as  tramway  companies  are,  have  been  pre- 
vented from  developing  the  power-supply  branch 
of  the  business.  The  great  electric  power  com- 
panies of  the  country  have  had  these  bonds 
relaxed,  and  that  is  one  of  the  things  which  is 
now  sought  by  the  London  bills. 

j^Q  Both  those  who  study  and  those 

''"of'the °^  who  manage  tramway  undertakings 
Reserve  Fund,  ^^y  usefully  have  their  attention 
directed  to  recent  developments  in  street  railway 
finance  in  America.  Electric  railways  there 
have  suffered  from  the  keen  desire  of  promoters 
and  owners  to  dispose  of  shares  and  bonds  at  as 
high  a  price  as  possible.  To  this  end  no  effort 
has  been  spared  to  make  net  earnings  high,  and 
the  result  has  been  astonishingly  successful. 
This  success  has,  however,  proved  to  be  in  many 
cases  short-lived  because,  in  the  effort  to  obtain 
it,  all  available  surplus  has  been  paid  out  as 
dividends,  the  maintenance  of  the  equipment 
receiving  in  the  meantime  the  least  possible 
attention.  Under  the  influence  of  large  net 
receipts — arrived  at  in  this  fashion — money  for 
extensions  was  easily  obtained,  and  these  exten- 
sions have  in  their  turn  been  worked  for  high 
net  receipts.  No  reserve  was  put  by  in  the 
*'  boom ''  period  to  meet  the  large  sums  that 
would  have  to  be  spent  on  maintenance  almost 
simultaneously.  In  these  circumstances,  what 
was  foreseen  by  the  more  far-sighted  investors 
has  happened.  Even  in  conservative  Massa- 
chusetts the  evil  of  unjustifiably  high  "  net 
receipts*'  appears  now  to  be  felt.  Some  three 
months  ago  the  chief  vStreet  railway  organisation 
paid  no  dividend.  According  to  the  New 
York  Financial  Chronicle  this  company  works  854 
miles  of  street  railways  in  88  cities  and  towns, 
and  it  had  for  some  time  previously  been  paying 
4    per   cent,    annually   on    the    preferred    stock. 


There  are  reports  of  other  large  street  railway 
properties  being  on  the  verge  of  bankruptcy,  and 
in  all  cases  the  explanation  appears  to  be  found 
in  excessive  capital  and  in  a  system  of  finance 
which  has  considered  a  high  net  revenue — how- 
ever arrived  at — to  be  the  chief  end  of  manage- 
ment. When  maintenance  charges  are  considered 
beneath  the  attention  of  successful  financiers,  it 
is  little  wonder  that  a  period  is  soon  reached 
when  dividends  are  passed  and  success  is  brought 
to  an  abrupt  termination.  Much  of  the  trouble 
in  American  street  railways  has,  of  course,  arisen 
from  the  inflation  of  capital.  Steam  railway 
companies  there  no  doubt  set  a  bad  example  in 
this  respect ;  but  electric  railway  companies  have 
not  been  inapt  pupils.  While  the  average 
capitalisation  of  the  former  in  1903  was  about 
;/^i 2,000  per  mile,  the  electric  railways  showed 
an  average  funded  capital  of  ;^23,339  per  mile. 
Many  of  the  lines  have  an  enormous  traffic,  and 
will  always  prove  profitable,  but  there  are  many 
others  which,  if  the  present  policy  with  respect 
to  maintenance  be  followed,  must  fall  into 
the  hands  of  those  who  better  understand  the 

business. 

•  •  • 

In  this  country  the  evil  of  over-capitalization 
is  not  so  widespread,  but  it  is  not  unknown. 
Many  electric  lines  that  would  do  well  enough 
if  charged  only  with  the  actual  capital  cost  can 
scarcely  pay  fixed  charges  on  the  funded  capital, 
to  say  nothing  of  making  a  proper  reserve  for 
depreciation.  Sooner  or  later  the  cost  of  neces- 
sary maintenance  will  have  to  be  met,  and  the 
day  of  reckoning  will  not  be  a  pleasant  one. 
Both  tramway  companies  and  Corporations  will 
have  to  face  the  fact  that  depreciation  will  be  a 
heavier  charge  than  has  been  anticipated.  When 
plant  is  new  the  necessity  of  making  adequate 
provision  for  maintenance  is  not  so  easily  appre- 
ciated, but  as  the  track  and  cars  grow  older  it 
will  be  found  that  increasingly  large  sums  must 
be  spent  upon  them.  In  the  case  of  many 
municipal  tramways  the  full  effect  of  the  normal 
wear  and  tear  on  equipments  and  track  is  already 
beginning  to  be  seen  by  officers  and  committee 
with  considerable  alarm,  and  steps  are  being 
taken  to  conserve  the  tramway  revenue,  so  that 
the  departments  may  be  placed  in  a  thoroughly 
sound  position.  In  other  towns,  however,  no 
accurate  forecast  appears  to  have  been  made, 
and  the  tramway  revenue  is  being  labelled  '*  net 
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revenue/'  in  the  American  fashion,  before  due 
allowance  has  been  made  for  depreciation.  We 
have  no  wish  to  pose  as  alarmists ;  but  it  is  well 
that  the  facts  should  be  seen  as  they  are.  In  a 
number  of  towns  the  revenue  from  the  tramways 
now  distributed  in  relief  of  the  rates  ought,  un- 
doubtedly, to  be  placed  to  reserve  until  a  fund 
of  a  reasonable  amount  has  been  accumulated. 
Then,  and  then  only,  can  a  tramway  department 
be  considered  to  be  in  a  satisfactory  position  ; 
for  besides  the  necessity  for  ordinary  main- 
tenance it  must  be  borne  in  mind  that  extra- 
ordinary changes  in  equipment  may  within 
a  comparatively  short  time  be  forced  upon 
tramway  undertakings  by  new  inventions  and 
improvements. 

CORRESPONDENCE. 


To  THE  Editor  of  the  Tramway  and  Railway  World. 


Running  Powers. 

Sir, — It  may  be  owing  to  my  **  mis-spent  life  and 
infantile  mind,"  but  I  utterly  fail  to  see  in  Mr.  Sellon's 
letter  any  connection  with  the  remarks  I  ventured  to 
send  you  on  the  above  subject.  I  spoke  from  the  point 
of  view  of  a  manager  of  a  street  railway  or  tramway, 
and,  on  this  particular  question,  no  comparison  is 
possible  with  the  ordinary  railroad.  I  fully  concede  to 
Mr.  Sellon  the  palm  for  smartness.  He  will  hardly 
demand  it  for  courtesy  ! 

Your  obedient  servant, 

Twenty  Years  a  Mana(;er. 


To  THE  Editor  of  the  Tramway  and  Railway  World. 


Financial  Results  from  Lcjndon  County 
Council  Tramways. 

Sir, — My  attention  has  been  called  to  a  circular 
letter  wfiich  has  been  issued  by  Messrs.  Thomas 
Tilling,  Limited,  omnibus  proprietors,  with  the  inten- 
tion of  exciting  opposition  to  the  proposal  contained 
in  the  Council's  Tramways  Bill  of  the  present  Session 
for  the  construction  of  tramways  over  Westminster 
Bridge,  along  the  Victoria  Embankment  and  over 
Blackfriars  Bridge  to  connect  the  existing  tramway 
termini  in  Westminster  Bridge  Road  and  Blackfriars 
Road.     The  letter  contains  the  following  paragraph  : 

"  You  can  safely  aflfirm  that  these  tramways  are  not  self-paying,  and 
that  a  better  service  can  be  given  to  the  travelling  public  with  motor 
omnibuses  by  private  enterprise,  and  without  being  a  burden  to  the 
rates." 

This  statement  is  to  my  mind  likely  to  so  seriously 
mislead  the  House  of  Commons  in  its  consideration  of 
the  Council's  proposals  that  I  desire  to  trespass  shortly 
upon  your  space  to  indicate  what  are  the  facts  con- 
cerning the  working  of  the  Council's  tramways. 

The  Council's  tramways  have  from  the  first  year  that 
it  acquired  control  of  any  lines  in  London  been 
entirely  self-supporting,  and  they  will  continue  to  be 
so.  I'^ven  during  the  years  when  the  bulk  of  the  tram- 
ways south  of  the  Thames  were  being  reconstructed 
for  electrical  traction,  entirely  disorganising  the  ordi- 
nary traffic  (some  of  the  lines  being  closed  altogether), 
the  tramways  account  has  never  been  a  charge  to  the 


extent  of  a  single  penny  upon  the  rates.  On  the  con- 
trary, the  tramways  have  already  during  the  past  eight 
years  paid  from  surplus  revenue  in  reduction  of  rates, 
after  the  provision  of  interest  and  sinkirtg  fund  charges, 
a  sum  of  over  £293,000,  divided  between  the  Northern 
and  Southern  systems. 

The  following  details  as  to  the  application  of  the 
moneys  received  from  the  tramways  account  during 
the  past  eight  years,  in  respect  of  the  Council's  systems 
North  and  South  of  the  Thames  indicate  the  absolute 
inaccuracy  of  Messrs.  Tilling's  statement. 

Applied  in  reduction  of  rates,  over  . .         . .         . .         . .    293,000 

Amount  paid  for  Sinking  Fund  charges  in  reduction  of  debt 
during  the  same  period  (Northern  System,  which  has  been 
in  Council's  hands  for  eight  years,  ;f  11 7,044;  Southern 
System,    which   has   been   in    Council's    hands  six   years, 

;f2 10, 195  ;  and  general, /6,997) 335.236 

Amount  paid  for  interest  on  capital  . .         . .         . .         . .    414,000 

Amount  set  aside  as  a  reconstruction,  renewals,  reserve  fund 

for  the  Southern  System  . .         .  66.000 

Amount  paid  in  rates  and  taxes  in  respect  of  the  Southern 

System  during  the  past  six  years  90,000 

Amount  paid  in  reduction  of  debt  from  proceeds  of  sale  of 

horses,  rolling  stock,  surplus  property,  etc.    ..         ..  ..    126,220 

During  the  four  years  from  i88g  to  1903  the  48  miles 
of  tramways  north  of  the  river,  which  are  leased  by  the 
Council,  earned  as  profit,  after  paying  interest  and 
sinking  fund  charges,  £i53»70o,  while  the  24  miles  on 
the  south  side  of  the  Thames,  worked  by  the  Council 
itself  during  the  same  period,  provided,  after  paying 
corresponding  charges,  the  sum  of  £72,900. 

The  following  facts  are  of  importance  in  any  institu- 
tion of  a  comparison  between  the  results  from  the 
system  north  of  the  Thames,  leased  to  a  company,  and 
the  lines  south  of  the  river  worked  by  the  Council 
itself.  These  illustrate  the  advantages  that  have  been 
secured  to  the  travelling  public  and  the  amelioration  of 
the  conditions  of  labour  of  the  tramways  employees 
obtained  from  the  Council's  immediate  control. 

1.  200,000,000  passengers  were  carried  at  halfpenny  fares,  as  com- 
pared with  a  penny,  the  minimum  fare  on  the  north.  This  represents 
a  very  considerable  money  value  to  the  travelling  public  on  the  south 
side  of  the  river. 

2.  Workmen's  cars,  running  up  to  8  a.m.,  have  been  instituted, 
with  a  fare  of  one  penny  for  any  distance  for  a  single  journey  on  the 
existing  lines,  and  2d.  for  a  return  journey,  which  means  a  very  valu- 
able boon  to  workers  using  the  southern  lines.  In  addition,  all-night 
car  services  have  been  established. 

3.  The  Council  has  conceded  to  its  employees  a  six-days'  week  and 
a  10  hours'  day,  which  with  certain  other  improvements  in  the  con- 
ditions of  labour,  represent  an  expenditure  beyond  that  involved  under 
this  head  when  the  tramways  were  acquired,  of  over  ;f  30,000  a  year. 
This  ensured  the  granting  of  conditions  of  labour  which  were  con- 
sidered necessary  to  secure  efficient  service. 

During  the  period  of  reconstruction  there  was  a 
deficiency  in  the  southern  tramways  accounts  of  ^f  2,250 
in  1902-3,  and  of  ^^8,284  in  1903-4.  This  result  was 
brought  about  by  the  Council  paying  interest  and 
sinking  fund  charges  of  £12,300  on  expenditure  in- 
curred for  reconstruction  before  a  single  electric  car 
was  run  on  the  lines  creating  those  charges.  Moreover, 
during  the  first-named  year  a  sum  of  ;f  11,000  was  set 
aside  out  of  revenue  for  the  renewals  fund  for  the  horse 
lines,  which  were  at  the  time  entirely  disappearing. 
The  result  of  this  was  to  give  to  the  Council  as  an 
asset  in  the  way  of  a  renewals  reserve  fund  a  sum  of 
£30,750  at  the  commencement  of  electrical  working, 
before  any  wear  and  tear  had  begun,  and  the  '*  account 
deficiency"  is  thus  amply  covered  by  assets  more  than 
corresponding  thereto. 

The  facts  therefore  only  serve  to  illustrate  the  sound- 
ness of  the  Council's  tramways  finance  policy.  In 
regarding  this  aspect  of  the  matter,  I  should  like  to 
point  out  that,  contrary  to  company  practice,  the 
capital  expenditure,  a  term  by  no  means  elastically 
interpreted  by  the  Council,  is  being  steadily  paid  off, 
and  the  tramways  are  being  put  in  a  better  financial 
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position  every  year,  a  constantly  increasing  sum  being 
available  by  way  of  surplus  receipts.  In  other  words, 
a  leasehold  property  is  being  rapidly  converted  into  a 
freehold  one,  while  a  company  undertaking  remains  a 
perpetual  leasehold.  The  importance  of  this  point 
cannot  be  overestimated. 

As  the  period  of  reconstruction  passes  away  the 
**  account  deficiencies"  will  entirely  disappear,  and  it 
is  important  to  note  that  the  accounts  for  the  present 
year  show  a  very  substantial  surplus,  after  the  payment 
of  the  very  heavy  capital  charges  upon  the  lines  that 
have  been  reconstructed.  To  the  impartial  expert,  it 
would  appear  that  the  Council  has  surmounted  the 
difficulties  of  traffic  maintenance  and  organisation 
during  the  trying  period  that  comes  in  the  history  of 
every  horse-propelled  tramways  undertaking  when 
improved  jnethods  of  traction  have  to  be  applied  to  the 
lines,  with  remarkable  success. 

In  criticising  Messrs.  Tilling's  letter  in  the  light  of 
the  actual  facts  I  can  only  think  that  they  are  not 
prepared  to  rely  upon  the  efficiency  of  the  motor 
omnibus  service  as  a  means  of  locomotion  in  fair  and 
open  competition  with  the  tramways  service.  I  cannot 
otherwise  account  for  the  methods  adopted  by  them  in 
their  endeavour  to  defeat  the  Council's  efforts  to 
improve  the  locomotion  system  of  London  in  the  best 
interests  of  the  travelling  public. 
I  am,  Sir, 

Your  obedient  Servant, 

J.  Allen  Bakek, 
Chairman  of  the  Hif!;hways  Committee, 
County  Hall, 

Spring  Gardens,  S.W., 
March  31,  1905. 


LEEDS   TRAMWAY   FINANCE. 


PROPOSED  TRAMWAY  IN  NANKIN. 


Mr.  Wilbur  T.  Gracey,  vice-consul  of  the  United 
States  at  Nankin,  China,  reports  that  he  has  recently 
been  in  consultation  with  the  viceroy  of  the  Liang-kiang 
provinces  as  to  the  advisability  of  constructing  an 
electric  or  other  tramway  in  the  city  of  Nankin.  All 
steamers  coming  to  the  city  at  present  have  to  anchor 
at  Hsiakuan,  a  small  village  on  the  river  bank,  about 
half  a  mile  outside  the  city  wall,  and  five  or  more  miles 
from  the  crowded  business  portion  of  the  city.  Within 
the  last  few  years  a  well-made  macadamised  road  has 
been  completed  over  nine  miles  in  length,  but  the  only 
means  of  transportation  is  by  donkeys,  horses,  jinrick- 
shas, or  very  poor  and  expensive  carriages.  Chinese 
desiring  to  leave  Nankin  for  Shanghai,  or  vice  versa, 
are  obliged  to  spend  more  for  their  fare  from  Nankin 
to  Hsiakuan  than  for  the  36  hours'  steamship  journey 
from  Hsiakuan  to  Shanghai.  The  viceroy  doubts  that 
an  electric  line  could  be  made  to  pay,  but  he  seems 
impressed  with  the  idea  of  tramcars  drawn  by  Chinese 
ponies,  which  can  be  purchased  very  cheaply.  Mr. 
Gracey  suggests  that  the  matter  be  placed  before  such 
manuiacturers  as  may  be  interested,  in  order  that  esti- 
mates may  be  prepared  which  can  be  placed  in  the 
hands  of  the  viceroy.  The  population  of  Nankin  is 
about  300,000,  and  the  vice-consul  considers  that  a 
properly  conducted  tramway  under  modern  manage- 
ment would  pay.  Five  years  ago  there  were  practically 
no  roads  in  Nankin,  all  conveyance  being  by  animals 
or  wheelbarrows.  Now  many  good  roads  have  been 
completed,  and  others  are  in  process  of  construction. 

The  Worthing  Motor  Omnibus  Company,  Limited,  was  registered 
on  March  15  with  a  capital  of  ;f  10.000,  in  £1  shares.  Objects  :  to 
acquire  the  business  carried  on  at  Worthing  as  the  Worthing  Motor 
Omnibus  Company,  to  adopt  an  agreement  with  the  vendors,  and  to 
carry  on  the  business  of  motor  omnibus  proprietors,  etc.  No  initial 
public  issue.     Registered  office.  6.  Bath  Place,  Worthing. 


The  financial  year  of  the  Leeds  Corporation,  which 
closed  on  the  25th  ult.,  shows  that  the  receipts  of  the 
Tramways  Department  for  the  twelve  months  have 
been  £295,000,  an  increase  of  about  £17,000  on  the 
previous  year.  Such  a  substantial  increase  in  the 
takings  proves,  says  The  Yorkshire  Post,  that  the  policy 
of  extending  the  tramway  system  to  -practically  every 
part  of  the  city  was  a  wise  one  for,  although  the 
mileage  is  practically  the  same  as  it  was  two  years  ago, 
the  past  year's  increase  is  nearly  £2,000  more  than  for 
the  year  1903,  when  the  increase  reached  £15,221. 
The  past  year's  figures  are  interesting  as  showing  not 
only  that  there  will  be  a  very  substantial  profit — in 
spite  of  the  depression  of  trade — but  also  that  the 
cheapening  of  fares  in  many  directions  has  been 
accomplished  without  any  financial  loss. 

Of  a  total  of  64,223,666  passengers,  4,781,417  paid  a 
halfpenny,  50,778,052  a  penny,  1,424,136  three  half- 
pence, 6,150,880  twopence,  and  1,089,181  threepence. 
During  the  preceding  twelve  months  the  total  was 
60,739.234  or  3,484,432  less  fares.  The  average  receipts 
per  mile  amount  to  just  over  tenpence  per  mile — a 
slight  decrease  on  the  preceding  year — but  with  an 
increase  on  the  gross  takings  of  about  £18,000  it  is 
hoped  that  when  the  other  side  of  the  account,  namely, 
the  expenditure,  is  made  out,  the  balance  of  profit  will 
be  nearly,  if  not  quite,  as  great  as  it  was  a  year  ago, 
when  the  sum  of  £52,000  was  handed  over  to  the 
relief  of  the  rates,  after  all  necessary  allowances  for 
maintenance,  depreciation,  interest,  and  sinking  fund 
charges  had  been  made.  The  work  of  the  system  for 
the  past  three  j^ears  is  thus  shown  : 


Receipts 
Mileage . . 
Passengers  carried 
Receipts  per  mile 


1904-5- 

^295,000 

7,000,000 

64,223,666 

lod. 


1903-4. 

;f  277.655 
6.091.437 

60.739.234 
io'94d. 


1902-3. 

;f  262.433 

5.773.651 

57.239.779 

io9od. 


It  should  be  made  clear  that  the  tenpence  indicating 
the  average  receipt  per  mile  for  the  year  just  closed  is 
only  approximate,  and  that  it  has  not  been  worked  out 
to  a  fraction  or  decimal,  as  in  the  other  instances.  It 
is,  however,  expected  to  be  upwards  of  lod..  although 
a  little  less  than  in  the  previous  year. 


The  Electric  Tramway  and  Railway  Exhibition.— Over  140 
firms  have  now  secured  space  for  this  exhibition,  which  opens  on 
July  3.  Among  the  patrons  are  the  Lord  Mayors  of  Birmingham, 
Leeds,  Liverpool.  Manchester,  and  Sheffield,  the  mayors  of  practically 
all  the  important  corporations  working  tramways,  and  the  chairmen 
of  the  leading  tramway  committees.  All  indications  point  to  an  ex- 
ceedingly interesting  and  useful  exhibition. 


LiVERFooL-SouTHFORT  RAILWAY. — March  22  was  the  anniversary  of 
the  opening  of  the  electrified  hne  of  railway  between  Liverpool  and 
Southport.  A  frequent  and  regular  service  of  electric  trains  has  been 
maintained  through  the  year,  with  but  little  interruption.  An  arrange- 
ment has  been  lately  made  under  which  passengers  may  book  from  the 
Dingle  station,  the  southern  extremity  of  the  Liverpool  overhead 
railway,  to  Southport,  or  vice  versa.  This  through  working  was  made 
possible  by  the  connecting  of  the  two  lines  at  Seaforth,  an  important 
improvement  which  has  been  effected  within  the  last  twelve  months. 


Trial  Trip  on  the  Metropolitan  Railway. — A  trial  trip  on  the 
newly  electrified  Underground  Railway  took  place  early  on  March  21 
over  the  Metropolitan  section  of  the  Inner  Circle.  A  fully  equipped 
electric  train  ran  from  Baker  Street,  via  Edgware  Road,  to  South 
Kensington,  then  back  to  Baker  Street,  continuing  by  King's  Cross 
and  Moorgate  to  Aldgate.  afterwards  returning  to  the  starting  place. 
Everything  passed  off  satisfactorily,  and  in  all  probability  the  public 
will  have  an  opportunity  of  testing  the  new  electric  service  in  the 
course  of  a  few  weeks. 
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LONDON    COUNTY   COUNCIL   (TRAMWAYS) 

BILL. 


The  Speaker's  Casting  Votk. 


In  the  House  of  Commons  on  the  evening  o4  April  3,  the  long- 
expected  debate  took  place  on  the  motion  to  instruct  the  Select  Com- 
mittee on  the  I^ndon  County  Council  (Tramways)  Bill  to  omit  from 
the  measure  the  proposals  to  connect  the  present  Westminster  and 
Blackfriars  termini  by  a  line  across  these  bridges  and  along  the 
Victoria  Embankment.  This  line  also  would  have  branches  turning 
into  the  authorised  tramway-subway  at  Waterloo  Bridge,  thus  pro- 
viding through  tramway  communication  between  South  and  North 
London  by  way  of  the  subway  line  on  to  the  North  Metropolitan 
tramways.  Members  of  Parliament  had  been  vigorously  circularised 
both  by  supporters  and  opponents  of  the  scheme,  and,  as  in  previous 
years  when  similar  proposals  had  been  discussed,  there  was  a  large 
attendance. 

Mr,  C.  A.  Whitmore  (Chelsea)  moved  the  instruction  to  the  Select 
Committee  to  omit  from  the  bill  these  proposed  tramways.  He  said 
that  in  1903,  and  again  last  year,  these  proposals  were  rejected  by 
majorities  of  the  House,  so  that  the  instruction  wbuld  merely  re-affirm 
the  decision  at  which  the  House  had  arrived  on  former  occasions.  He 
was  profoundly  impressed  with  the  importance,  in  the  interests  of  the 
working  classes  on  both  sides  of  the  Thames,  of  providing  the  cheapest, 
speediest,  and  most  direct  means  of  communication ;  but  it  was  because 
he  believed  the  bill  would  not  provide  such  means  of  communication 
that  he  proposed  the  instruction.  A  tube  railway  was  approaching 
completion  which  would  start  from  the  Elephant  and  Castle  and  run 
to  Charing  Cross  and  Baker  Street ;  another  line  would  proceed  north 
from  Charing  Cross  to  King's  Cross  ;  and  there  was  already  communi- 
cation from  Blackfriars  northwards.  Under  these  circumstances,  he 
did  not  think  that  there  could  be  any  great  difficulty  in  the  near  future 
of  giving  to  the  working  classes  from  South  I^ndon  the  communication 
they  desired.  A  Commission  was  sitting  on  the  subject,  which  he  was 
sorry  had  not  reported.  (Ironical  Opposition  cheers.)  Surely  until  it 
did  report  they  were  in  the  same  position  as  they  were  last  year,  and 
it  was  premature  for  them  to  sanction  these  new  tramways.  He  could 
not  help  appealing  to  the  artistic  sense  of  the  House.  (Ironical  Opposi- 
tion cheers.)  London  was  gradually  becoming  a  city  of  beauty,  and 
the  centre  of  that  beauty  must  always  be  in  the  region  between  the 
towers  of  Westminster  and  of  St.  Paul's.  If  they  were  to  pick  out  of 
Ixjndon  a  district  into  which  they  would  not  thrust  unnecessarily  an 
alien  sweep  of  continuous  traffic  it  would  be  this  particular  district, 
and  he  hoped  hon.  members  would  vote  for  the  instruction. 

Sir  F.  G.  Banbury  (Peckham),  who  seconded  the  motion,  also 
maintained  that  they  should  wait  till  the  Royal  Commission  on  London 
Traffic  had  reported.  He  believed  there  was  neither  need  nor  demand 
for  a  tramway  along  the  Embankment,  and  he  suggested  that  if  con- 
structed it  would  compete  with  the  fleet  of  steamers  which  the  London 
County  Council  were  about  to  place  on  the  Thames  at  a  cost  of  ;f  350,000. 
Surely  an  ordinary  business  man  would  wait  to  see  the  result  of  the 
working  of  the  steamers  before  putting  a  line  along  the  shore  to  compete 
with  them.  He  could  only  arrive  at  the  conclusion  that  the  London 
County  Council  had  not  sufficiently  considered  the  interests  of  the 
ratepayers.  Of  course  it  might  be  argued  that  there  should  be  a  line 
from  north  to  south  to  meet  the  underground  tramway  which  in  course 
of  time  might  be  running  to  the  Savoy.  That  tramway  had  not,  how- 
ever, been  completed,  and  there  was  no  reason  to  be  in  a  hurry  until 
the  Royal  Commisson  on  Traffic  had  reported.  He  did  not  think  that 
there  was  any  traffic  down  the  Embankment,  but  he  believed  that  there 
was  traffic  over  the  bridges,  and  this  Bill  would  simply  mean  that 
passengers  would  be  able  to  get  out  on  that  side  of  the  bridge  instead 
of  on  the  other.  The  police  evidence  was  very  strong  about  the  danger 
of  congestion  which  would  be  the  result  of  bringing  the  trams  over 
Blackfriars  Bridge.  If,  however,  the  Royal  Commission  reported  in 
favour  of  this  tramway,  his  opposition  and  that  of  those  who  agreed 
with  hifti  would  cease. 

Mr.  R.  K.  Causton  (West  Southwark)  urged  the  House  to  reject 
the  motion.  In  these  times  of  driving  competition,  London  could  not 
be  turned  into  a  pleasure  ground.  The  Embankment  was  not  erected 
f  jr  purposes  of  luxury,  but  for  the  purposes  of  the  ratepayers  of 
London,  who,  as  a  whole,  had  paid  for  it  and  were  entitled  to  use  it. 
He  did  not  think  the  trams  would  do  any  barm  to  the  motor  omni- 
buses, because  the  latter  would  serve  the  purpose  of  feeding  the  trams. 
In  South  London  all  the  Corporations,  including  that  represented  by 
the  hon.  member  for  Peckham  (Sir  F.  Banbury),  were  in  favour  of  the 
Bill,  and,  as  a  South  I^ndon  member,  he  said  that  the  people  of 
London  were  entitled  to  the  use  of  the  Embankment  (hear,  hear).  As 
an  illustration  of  the  need  for  the  line,  he  mentioned  that  at  present 
between  the  hours  of  4-15  and  8-15  in  the  afternoon  30,000  people  found 
their  way  to  the  tramway  cars  at  the  Blackfriars  terminus.  There  was 
a  similar  traffic  in  the  opposite  direction  in  the  mornings. 

Mr.  B.  L.  Cohen  (East  Islington),  said  that  he  intended  to  vote 
against  the  instruction,  though  on  previous  occasions  he  had  supported 
it.     (Hear,  hear).     He  had  never  opposed  these  tramways  because  he 


thought  they  would  be  ugly.  He  would  vote  against  the  instruction 
because  he  was  not  willing  any  longer  to  be  kept  back  by  the  only 
consideration  which  had  influenced  him,  namely,  the  long-promised 
but  never-appearing  report  of  the  London  Traffic  Commission.  It 
seemed  to  him  the  Embankment  was  of  all  thoroughfares  the  most 
adapted  for  a  tramway. 

Mr.  John  Burns  (Battersea),  said  that  representations  had  been 
made  against  the  scheme  by  certain  omnibus  companies,  but  these 
should  not  greatly  influence  the  House.  Tube  railwa>s  were  not  so 
popular  as  they  were  expected  to  be,  nor  were  they  healthy.  Neither 
tube  railways  nor  motor  omnibus  were  so  cheap,  so  clean,  or  so 
speedy  as  electric  tramways.  An  under-river  passage  was  not  possible, 
it  would  cost  a  million  of  money,  and  it  would  mean  a  dip  from 
Kennington  Lane  to  the  Gaiety  Theatre  or  Southampton  Row.  He 
could  understand  objection  on  aesthetic  grounds  if  these  tramways  were 
to  be  iron  monstrosities  like  the  New  York  elevated  railway ;  but  cars 
would  be  worked  on  the  conduit  system,  they  would  be  inoffensive  in 
appearance,  advertisements  being  altogether  dispensed  with.  Motor 
omnibuses  were  longer  and  wider  than  tramway  cars  and  were  dearer 
and  dirtier.  This  tramway  would  not  compete  with  the  steamboats, 
and.  if  the  House  sanctioned  the  scheme,  the  tramways  at  West- 
minster Bridge  could  be  connected  with  the  tramways  at  Blackfriars 
Bridge  withiaa  md^^th.  All.  sections  of  the  Lojido'n  County  Council 
were  in  favour  of  this  scheme :  the  City,  who  were  formerly  ver>' 
hostile,  had  only  rejected  it  by  one  vote,  all  the  Ix)ndon  borough 
councils  were  in  favour  of  it,  and  in  15  days  110,000  signatures  had 
been  obtained  to  a  petition  in  favour  of  the  scheme  If  the  tramways 
were  brought  over  the  bridges  and  a  circular  route  was  formed  the 
crushing  that  now  went  on  at  the  terminus  on  the  Surrey  side  of  West- 
minster Bridge  would  be  avoided.  Westminster  Bridge  was  wide 
enough— 86ft.  between  the  parapets — and  the  width  of  the  Embank- 
ment varied  from  80  ft.  to  1 10  ft.  There  was  absolutely  no  reason  why 
the  tramways  should  not  go  over  the  bridges,  and  he  appealed  to  hon. 
members  to  have  regard  and  consideration  for  the  interests  of  the  poor. 

Mr.  W.  L.  A.  BuRDETT-CouTTs  (Westminster)  stated  that  the 
Westminster  City  Council,  which  was  the  only  borough  council 
directly  affected,  was  unanimously  opposed  to  the  proposal.  It  had 
not  petitioned  against  it  because  the  County  Council  had  taken  care 
that  the  Westminster  Council  should  not  have  a  hcus  standi.  He 
maintained  that  for  the  House  to  take  this  matter  out  of  the  hands  of 
the  Traffic  Commission,  and  to  settle  the  most  important  part  of  the 
question  that  had  been  committed  to  their  consideration  would  be  an 
absolute  negation  of  the  whole  function  of  a  Royal  Commission. 
(Hear,  hear.)  The  development  of  the  motor  omnibus  had  an  im- 
portant bearing  on  the  question  of  London  traffic.  Those  who  looked 
for  a  solution  of  the  difficulties  of  locomotion  to  a  combination  of 
tubes  for  long  distances  and  omnibuses  for  short  distances  were 
fortified  in  their  views  by  the  invention  of  the  motor  omnibus.  Such 
a  system  would  not  place  the  locomotion  of  London  and  the  field  of 
employment  which  it  involved  in  the  hands  of  a  central  authority,  but 
would  leave  it  open  to  private  competition. 

Sir  J.  C.  DiMSDALE  (City  of  London)  opposed  the  bill,  and  said  that 
it  was  a  direct  infringement  of  the  rights  of  the  city.  The  traffic  over 
Blackfriars  Bridge  was  such  that  not  a  single  inch  could  be  given  for 
a  tramway. 

The  House  then  divided,  when  there  voted  ; 

For  the  instruction  171 

Against 171 

There  being  thus  a  tie,  it  rested  with  the  Speaker  to  give  his  casting 
vote.  He  announced  that  in  order  to  allow  of  the  bill  going  before  a 
Select  Committee,  and  to  permit  of  further  discussion  of  the  subject,  he 
would  record  his  vote  against  the  instruction. 

The  instruction  was  accordingly  rejected,  and  the  bill  will  come  on 
for  consideration  by  a  Select  Committee. 


CLEAN  CARS  FOR  AMERICAN  TRAMWAYS. 


American  street  railway  managers  have  been  accustomed  to  dis- 
regard certain  minor  details  of  management  which  in  this  country  are 
considered  to  be  of  importance,  but  there  are  indications  that  the 
public  will  soon  insist  on  greater  attention  to  their  comfort.  It  is,  for 
instance,  reported  that  the  cars  on  the  Scranton  Avenue  line  of  the 
Cleveland  Electric  Railway  Company  were  stopped  for  two  hours 
recently  because  a  motorman  and  conductor  attempted  to  take  out  a 
street  car  that  did  not  meet  the  standard  of  cleanline9s  which  the  city 
•*  health  officer*'  is  putting  in  force.  Recently  the  "health  officer" 
started  a  crusade  against  dirty  street  cars,  and  has  since  had  his 
deputies  inspecting  the  sanitary  condition  of  the  cars.  It  was  ordered 
that  the  cars  be  scrubbed  at  certain  times  and  a  standard  of  cleanliness 
necessary  to  health  maintained.  The  health  board  is  now  considering 
an  ordinance  to  limit  the  number  of  passengers  carried  in  each  car. 
It  will  be  interesting  to  learn  how  the  Cleveland  public  submit  to  this 
latter  requirement,  as  hitherto  they  have  enjoyed  the  privilege  of 
boarding  the  first  car  that  came  along,  no  matter  how  many  passengers 
it  might  contain.  The  old  American  street  car  rule  "always  room  for 
one  more  "  is  apparently  in  danger  of  rational  amendment. 
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LIVERPOOL  CORPORATION  TRAMWAYS 
REPORT. 


The  annual  report  on  the  working  of  the  Liverpool  Corporation 
Tramways  for  1904,  by  Mr.  C.  R.  Bellamy,  A.M.lnst.C.K  ,  the  general 
manager,  has  just  been  issued,  and  like  its  predecessors  it  is  a  mcst 
interesting  document.  In  addition  to  the  mass  of  details,  which  are  of 
great  value  to  all  concerned  in  the  operation  of  tramways,  the  book 
contains  a  number  of  diagrams  showing  the  course  of  the  traffic  at 
various  times,  and  a  map  showing  the  routes  in  colours.  The  abstract 
which  here  follows  by  no  means  exhausts  all  the  points  of  interest  in 
the  report. 

Routes,  Stages,  and  Fares. — Additions  and  Alterations. 

Hatton  Garden — Seajorth  Route. — On  January  14,  1904,  the  Tramways 
Committee  authorised  the  institution  of  a  quarter-hourly  service  in  the 
early  morning  and  evening  between  Hatton  (iarden  and  Seaforth,  on 
a  representation  that  such  accommodation  was  necessary  for  dock 
labourers.  This  route  was  opened  on  January  20,  and  tried  experi- 
mentally for  two  months,  during  which  the  average  car-mile  earnings 
amounted  to  4756d..  the  total  receipts  to  £2^^  i8s.  4d.,  and  the  total 
expenditure  to  if 539  14s.  3d.,  showing  a  loss  over  the  period  referred 
to  of  ^"259  15s.  iid.,  or  at  the  rate  of  £l,(^SH  13s.  5d.  per  annum. 
The  committee,  in  consideration  of  these  facts,  discontinued  the  service 
on  March  30,  1904. 

Smithdown  Road — Park  Lane  Service. — Under  resolution  of  the  City 
Council  of  October  29,  1903.  the  terminus  of  the  Smithdown  Road- 
Fark  Lane  route  was  extended  from  South  Castle  Street  to  the  Pier 
Head.  The  committee  have  from  time  to  time  considered  reports  of 
the  general  manager,  and  come  to  the  conclusion  that  there  was  only 
a  reasonable  requirement  for  the  few  hours  during  the  morning 
and  evening  to  which  the  service  was  limited,  but  the  City  Council 
ordered  that  there  should  be  a  continuous  quarter-hourly  service,  and 
this  has  been  kept  in  force  The  average  car-mile  earnings  for  the 
year  1904  amounted  to  8-25d.,  the  total  receipts  to  /7,272  14s  ,  and  the 
expenditure  to  /8,28i  gs.  6d.,  showing  a  loss  of  /i,oo8  15s.  6d.  for 
the  year. 

Everton  Church  and  Pierhead  Route. — On  December  11,  1903,  the 
Tramways  Committee  ordered  the  discontinuance  of  the  above  route, 
but  this  decision  was  reversed  by  the  City  Council  on  January  i,  1904, 
when  it  was  decided  that  the  service  should  be  continued  until  the 
provision  of  the  Everton  service  via  Everton  Road  was  considered  and 
dealt  with  by  the  committee.  The  car-mile  earnings  for  the  year  1904 
averaged  7*84d.,  the  total  receipts  amounted  to  ^4.737  17s.  3d.,  against 
an  expenditure  of  ;f 5,682  12s.  3d.,  showing  a  loss  of  ^944  15s. 

Extension  of  Stages.— On  the  Garston  and  Seaforth  route  the  2d. 
stage  between  the  Pierhead  and  Aigburth  Vale  has  been  extended  to 
Mersey  Road,  and  the  penny  stage  from  Upper  Warwick  Street  to 
Aigburth  Vale  to  Mersey  Road,  and  the  penny  stage  on  the  Litherland 
route  from  Delta  Street  to  Wolsey  Street  has  been  extended  to 
Lightbody  Street. 

Through  Bookings  St.  Helens^  Prescot,  and  the  Pierhead. — The  agreement 
with  the  South  Lancashire  Tramways  Company  for  through  booking 
between  St.  Helens.  Prescot  and  the  Pierhead  was  completed  on  July 
21.  A  clause  in  the  agreement  provides  that  a  reduction  of  fares 
between  Shell  Road.  Prescot  and  St.  Helens  shall  come  into  operation 
as  soon  as  the  company  reduce  their  fares  between  Knotty  Ash,  Prescot 
and  St.  Helens.  Through  booking  at  the  reduced  fares  came  into 
operation  on  May  24,  1904,  and  the  following  comparative  statement 
shows  the  receipts  and  average  car-mile  earnings  from  that  date  to 
December  31  as  compared  with  the  corresponding  period  of  1903  : 


7  Mont 


onths. 


7  Months. 


Receipts 

.Average  earnings  per  car  I 

mile  . .         . . ! 


^33.542     i8s.     7d.   I     ;f32.oi7    5s.     9d. 


o7id. 


ii'96d. 


Stages  and  Fares.— M  the  meeting  of  the  City  Council  on  September 
14,  1904,  following  a  discussion  on  a  notice  of  motion  recommending 
the  adoption  of  universal  penny  fares,  the  general  manager  was 
instructed  to  report  upon  this  subject.  The  questions  of  halfpenny 
fares,  universal  penny  fares,  and  fares  for  workmen  were  fully  dealt 
with.  It  was  shown  that  the  general  fares  in  Liverpool  are  lower  than 
are  provided  under  statute  for  workmen,  and  that  the  charge  per 
passenger  mile  is  the  lowest  in  the  country.  The  committee  decided  to 
recommend  no  change  in  the  present  stages  and  fares,  excepting  to 
adopt  ijd.  stages,  and  the  action  of  the  committtee  was  unanimously 
approved  by  the  City  Council. 

Official  Hand-book  and  Guide. 
The  official  handbook  and  guide  was  placed  on  sale  to  the  public  on 
the  cars,  at  the  cash  offices,  and  central  tramway  offices  on  April  5 
last,  since  which  date  71.948  copies  have  been  sold  at  id.  each. 


Wheels. 

In  the  joint  report  to  the  Tramways  Committee  on  July  15.  the 
engineers  and  general  manager  stated  : 

"  The  wheels  of  the  German  cars,  which  were  the  first  to  be  used  in 
Liverpool  in  1898.  were  steel  tyred,  and  the  wheels  of  the  American 
cars  which  followed  were  chilled  cast  iron.  The  steel  tyres  '  spread  ' 
in  running,  became  loose  and  out  of  gauge,  and  were  ultimately 
abandoned  in  favour  of  the  chilled  wheel,  which  was  giving  much 
better  results  on  the  American  cars.  The  British  manufacturers  com- 
menced the  production  of  special  steel  tyres  for  tramcars  about  1900, 
when  their  experimental  use  in  competition  with  chilled  wheels  began. 
These  experiments  were  carefully  watched,  and  in  May,  1902,  a 
number  of  selected  tyres  were  placed  in  service  in  Liverpool,  and  later 
it  was  considered  desirable  to  try  tyres  of  all  the  representative  makers. 
Fifty-two  of  the  cars  are  now  fitted  with  steel-tyred  wheels,  none  of 
which  have  yet  worn  out,  and,  therefore,  final  figures  cannot  be  quoted. 
Very  divergent  results  have,  however,  been  obtained,  the  mileage  per 
unit  of  wear  varying  to  the  extent  of  50  per  cent.,  indicating  the 
importance  of  selecting  tyres  of  suitable  composition.  As  a  result  of 
the  experiments  carried  out  for  the  last  two  years,  a  steel-tyred  wheel 
is  now  being  assembled  and  finished  at  Lambeth  Road  Works,  which 
will  cost  50  per  cent,  less  than  the  price  at  which  such  wheels  can  at 
present  be  bought,  and  which  it  is  believed  will  afford  a  life  considerably 
in  advance  of  the  average  of  these  wheels,  which  may  be  estimated  at 
60,000  miles,  the  average  mileage  of  chilled  wheels  in  Liverpool  being 
35.000.  It  is  hoped  that  on  trial  this  new  wheel  will  be  found  suitable 
for  general  adoption." 

Since  the  date  of  that  report  over  100  cars  have  been  fitted  with  new 
wheels,  which  are  giving  satisfactory  results,  and  the  work  of  general 
equipment  is  proceeding. 

Covers  for  Upper  Decks  of  Cars. 

The  total  number  of  cars  fitted  with  top  covers  and  in  service  to  date 
amounts  to  317,  out  of  a  total  of  350  the  committee  have  ordered  to  be 
completed.  As  showing  the  effect  of  the  top  cover,  it  may  be  pointed 
out  that  the  average  maximum  number  of  cars  in  service  for  1904  was 
398,  as  against  407  for  1903,  while  the  passengers  carried  increased  by 
3,585.429. 

Lifeguards  and  Fatalities. 

The  Liverpool  plough  guard  has  satisfactorily  maintained  its 
reputation  for  preventing  persons  getting  under  a  car.  Although 
during  the  year,  123  people  fell  in  front  of  the  cars  or  were  knocked 
down,  and  passed  under  the  platform  they  were  all  sheered  clear,  only 
three  cases  of  fracture  occurring.  Six  pedestrians  were  killed  by  being 
struck  by  cars,  or  i  in  19,440,444  passengers  carried.  The  number  of 
persons  who  met  their  death  in  Liverpool  through  vehicles  other  than 
tramcars  during  1904  amounted  to  30.  The  ratio  of  fatalities  to 
passengers  carried  on  the  railways,  according  to  the  most  recent 
Board  of  Trade  returns,  amounts  to  i  in  1,030,917. 
Establishments. 

Lambeth  Road  Works. — 4.504  cars  have  been  sent  into  the  works  for 
ordinary  repairs,  which  shows  an  average  running  of  2.793  miles  in 
each  case.  In  addition,  the  following  special  work  has  been  carried 
out  in  connection  with  the  cars,  viz :  145  cars  have  been  sent  in  for  the 
usual  periodic  examination  and  thoroughly  overhauled  and  refitted 
where  necessary  throughout,  and  the  whole  stock  of  cars  is  in  first-class 
condition.  225  cars  were  equipped  during  the  year  with  the  latest 
type  of  top  cover,  making  a  total  of  317.  The  whole  of  the  cars  in 
service  have  now  had  the  signal  bells  changed  to  the  improved 
position  on  the  canopy  hand-rail.  During  the  year  over  22  tons  of 
brass,  copper,  etc..  castings  were  turned  out  by  the  brass  foundry. 
The  total  number  of  men  employed  at  these  works  on  December  31, 
1904,  was  475,  including  the  building  staff,  dealing  with  the  mainten- 
ance and  minor  alterations  to  buildings. 

Electric  Car  Dep6ts. 

There  are  now  five  car  dep6ts  in  full  service,  the  Litherland  depdt 
having  been  opened  on  October  18.  1904,  for  the  accommodation  of 
44  cars  operating  the  Bootle  routes.  Various  alterations  and  additions 
have  been  carried  out  during  the  year. 

New  Tramway  Offices. 

The  purchase  of  the  site  for  new  tramway  offices  in  Hatton  Garden 
was  completed  on  July  20,  and  the  entire  site  came  into  the  possession 
of  the  Corporation  on  December  31.  The  work  of  excavation  and 
foundations  has  been  placed  under  contract  with  Messrs.  Tomkinson 
and  Sons,  who  are  proceeding  with  the  work.  The  committee  have 
given  close  consideration  to  the  detail  plans  and  elevations  of  the  new 
offices,  prepared  by  the  Corporation  surveyor,  and  have  finally 
adopted  plans  which  have  been  approved  by  the  City  Council.  The 
requirement  for  new  office  accommodation  is  becoming  extremely 
urgent,  as  the  lease  of  Pudsey  Street  dep6t  expires  on  March  25.  1906. 
The  administrative  department  is  now  housed  in  four  establishments, 
viz. :  Sir  Thomas  Street.  Pudsey  Street.  Hatton  Garden,  and  Cum- 
berland Street,  which  involves  great  inconvenience,  and  until  the  new 
offices  are  available  it  seems  inadvisable  to  attempt  to  deal  directly 
with  compensation  claims, 
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Overhead   Equipment. 

During  the  year  the  total  number  of  emergency  calls  in  connection 
with  the  overhead  equipment  amounted  to  558.  These  calls  are  ex- 
clusive of  65  for  the  breakdown  wagon,  dealing  with  obstructions 
caused  by  vehicles  of  various  descriptions  having  broken  down  on 
tramway  tracks  in  different  parts  of  the  city,  and  requiring  to  be 
removed  to  faciJitate  tramway  traffic.  In  every  case  the  work  in 
connection  with  the  emergency  calls  has  been  carried  out  expeditiously, 
and  with  a  minimum  interruption  to  traffic.  During  the  six  days 
ending  April  18  the  whole  system  was  operated  without  an  emergency 
call.  The  maintenance  and  renewal  of  the  overhead  equipment  is  at 
present  carried  out  by  a  staff  consisting  of  an  assistant  electrical 
engineer,  district  works  superintendent,  10  linesmen.  3  assistant  lines- 
men, and  28  drivers,  labourers,  etc.  This  department  has  in  service 
six  tower  wagons,  one  pole  wagon,  one  breakdown  wagon,  and  one 
reel  wagon. 

The  cost  of  maintenance  and  renewal  of  overhead  equipment  during 
the  last  four  vears  has  been  as  follows  : 


The  total  cost  for  energy  during  the  four  years  and  the  price  paid 
per  unit  have  been  as  follows  : 


Total. 

Per  Unit. 

I90I    .. 

^72.352   16   10 

..         I-2d. 

1902    . . 

/82.752   15     4 

..         l-2d. 

1903  .. 

;f  80.956     4     5 

io98d 

1904  .. 

£94.937     0  " 

Stock  of  Cars. 

..        ii59d 

The  stock  of 

cars  on  December  31,  1904.  was  as  follows : 

No.  in  Stock. 

Particulars. 

I90I 
1902 


£^m5   3   ^>    I 

/6.223  M     9      ! 


1903 
1904 


^4,672  17     I 
^4,808  19  II 


The  slight  increase  in  the  cost  of  upkeep  as  compared  with  1903  has 
l)een  brought  about  in  consequence  of  the  fixing  of  additional  suspen- 
sions to  all  the  section  insulators.  The  connections  to  these  have  been 
found  to  be  the  weakest  part  of  the  system,  and  the  cost  of  carrying 
out  the  necessary  strengthening  has  been  charged  to  revenue. 

Electrical  Energy. 

The  total  electrical  energy  used  during  the  year  1904  for  haulage 
and  lighting  of  cars,  etc.,  was  as  follows  : 

Liverpool  ..         ..  ..     18,979,133  Units. 

Hootle 1,066,496 


Total 


15 
li 

3 

i»3 

^75 
494 


Single-deck  German  motor  cars,  with  trailers. 
Single-deck  cars  of  the  American  type,  with  side 

entrance. 
.Vmerican  cars,  fitted  with  upper  decks  and  reversed 

staircases. 
Double-deck  single  truck  motor  cars,  with  ordinary 

type  of  staircase. 
Double-deck  single  truck  motor  cars,  with  reversed 

staircase. 
Double-deck  single  truck   motor  cars,   fitted   with 

reversed  staircase  and  improved  roof  covering. 


Total        . .         . .         . .     20.045,629  Units, 

as  against   17,978,718  units  for  the  year  1903,  an  increase  of  11*49  per 
cent. 


Traffic. 
The  subjoined  comparative  statements  show  the  percentage  increases 
over  the  years  1903  and  1897  respectively,  the  latter  being  the  last 
year  of  the  company's  management,  and  the  passengers  carried,  mile- 
age, and  receipts  for  year  ended  December  31,  1904,  together  with  the 
figures  for  the  seven  preceding  years  : 
The  increase  for  the  year  1904  over  1903  is  as  follows  : 

Passengers       ..  ..  ..         ..3-2  percent. 

Receipts  3*1         „ 

The  increase  for  1904  over  1897,  the  last  year  of  the  late  company's 
control  is  as  follows: 

Passengers . .     203-68  per  cent. 

Mileage       . .         102-33        „ 

Receipts      . .  . .         . .  . .         . .       8602        „ 
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Chart  Showing  Number  pf  Passengers  Carried  from  18971904. 
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In  connection  with  the  lajrin^;  of  the  foundation  stone  of  the  Liver- 
pool Cathedral  their  Majesties  King  Edward  VII.  and  Queen  Alexandra 
visited  Liverpool  on  July  19  last.  During  the  celebrations  connected 
with  the  visit,  which  lasted  from  Saturday  until  Tuesday,  the  traffic 
receipts  amounted  over  the  four  days  to  £9.549  4s.  iijd.,  the  number 
of  passengers  carried  1,990,220,  while  the  maximum  number  of  cars  in 
service  was  462. 

The  following  return  of  tickets  sold  during  1904  shows  the  division 
of  passengers  over  the  various  stages,  viz. : 


Value  of  Ticket.          | 

Number  Sold. 
104.275.892 

Percentage  of  Total 

Id.                      i 

89:39 

2d.                         1 

11.555.252 

990 

3d. 

646,371 

55 

4d.                  j 

73.856 

06 

5d. 

3.933 

003 

r>d. 

87.359 

•07 

Clerical  Staff. 

Male 

Female— Cash  Department 

Ticket  and  Punch  Department   . . 
Car-sheds — 

Foremen,  Mechanics,  Brake.  Trolley,  and  Con 
troUer  Attendants,  etc    . . 

Car  Cleaners    . . 
Carnage  Works    - 

Mechanics 

Labourers,  etc 

Building  Department— 

Mechanics'  labourers,  etc.    . . 
Traffic  Department- 

District.    Motor,    and    Ticket     Inspectors    and 
Time  Keepers 

Drivers  . . 

Conductors 


1904 
60 


1903. 
53 

3i      I 


96 
207 

372 

78 

25 


94 
201 

337 
74 


loi        102 

679       664 
523       53« 


Fasskngkrs,   Mileage,  and  Keceipts. 


Fassengers- 
Electrics    . . 
Horse  cars 
Omnibuses 


MiLEACiE    - 

Electrics    . . 
Horse  cars 
Omnibuses 


Receipts 

Electrics    . . 
Horse  cars 
Omnibuses 


1897. 


30,590.229 
7.812.855 


|««>S. 


7*0.064 
31.985.158 

<>,OOI,8l2 


iHyy. 


15,853.160 

39,321.946 

8,596,344 


Total 


Total 


38.409.084       41.772.034       63,771,450 


4,674,009 
1.338.573 


53.197 
4.736.103 
1.490,458 


1.473.750 
4.758.652 
1,368,144 


1900. 


1901. 


58,068,531   ,  100,076.789 
19,051.875  I  218,166 

5.247,552  ;        813,825 


1903. 


108,(^06.472     113.015,728  I  116.642,663 
74.685  41.506 

354,428  ,         -         I 


82.367.958  I  101,108,780  ,  109,335.585      113,057,234  i  ii6,642.f>r)3 

12,166,419 


6,013,182        6,279,758         7,600,546 


^239,399 
51.344 


i;4.o87 

250.975 

59.145 


>f  77.145 

234.756 

47.658 


Total 


£290,743  i;3i4»207         ;f359.929 


5.584.357 

2.571.163 

945*346 


10,771,461 

46.247 

152.355 


11.705.425 
16.534 
68.856 


11,724.097 
10.741 


9.100,866       10,970,063  '     11,790,815       11.734.838 


^284. 759 

105,212 

27,603 


A63.164 

717 

4.502 


;f  504. 304 

278 

2,146 


/524321 
147 


;f4i7.574  I       ^468,383  I       ;f 506.728  l       ^524.468 


12,166.419 
^540.850 

/540-850 


Special  Cars. 
The  number  of  special  cars  provided  during  the  year  for  various 
functions  was  400.  as  against  420  for  1903.     The  number  of  passengers 
so  carried  was  44.705,  as  against  43,864  in  1903.     The  amount  received 
was  ^234  5s.  3d.,  or  an  average  fare  per  passenger  of   i"257d.,  as 
against  ^234  os.  iid.,  or  an  average  fare  per  passenger  of  i-28od.  in 
1903.     The  decrease  in  the  number  of  cars  is  due  to  the  discontinuance 
of  the  provision  of  special  cars  after  midnight,  and  also  to  the  fact 
that  no  special  cars  were  provided  during  the  Royal  visit. 

Traffic  i.n  Centre  of  City  and  at  Important  Street 

Intersections. 

The  number  of  cars  arriving  at  and  leaving  the  Pierhead  on  the 

different  routes  in  the  busy  season  is  5,800  per  day.  South  Castle  Street 

992,  and  Old  Haymarket  690,  representing  a  total  of  7.482  cars  running 

in  and  out  of  the  city  per  day. 

Crossing  St.  George's  Crescent    ..  ..  ..  ..     3.775 

Passing  the  Town  Hall       . .  . .         . .  . .     3.378 

Crossing   the  Junction  of  Old   Haymarket  and   Dale 

Street      . .  . .  . .  . .  . .  . .  3.404 

Crossing  the  Junction  of  London  Koad  and  Lime  Street     2,701 
Crossing  Paradise  Street  and  Lord  Street  . .  . .     3,96<; 

Lost  Property. 
The  number  of  articles  of  property  found  on  the  cars  during  1904 
was  22,203.  compared  with  15,516  in  the  previous  year.    As  showing  the 
extreme  carelessness  of  passengers  and  the  excellent  method  of  dealing 
with   lost  property   found  on  the  cars  it   may  be  mentioned  that  on 
Tuesday,  December  20,  a  passenger  boarded  a  car  leaving  his  handbag 
on  the  platform,   the  conductor   being  on   top  of  the  car.      Another 
passenger  did  the  same.      The  first  passenger  left  the  car  and  took  the 
handbag  owned  by  the  second  passenger.     The  bag  left  on  the  car  was 
found  to  contain  a  number  of  cheques  aggregating  in  value  to  ;f4,58o. 
The  bag  and  contents  were  at  once  sent  to  the  lost  property  department 
and  handed  to  the  owner  the  following  morning. 
Staff.  Etc. 
The  present  staff  of  the  tramways  department  consists  of  the  following, 
viz. : 


115       124 


13 

28 

14 

I 

5 

I 

3 

8 


15 
23 

M 

2 

4 

I 

\ 


(ieneral  Manager 
Traffic  Superintendent . 
Works  Superintendent. 
.Assistant  Electrical  Engineer. 
District  Works  Superintendent. 
Depdt  Inspector. 
Chief  Clerk. 


Lady  Superintendent  of  Ticket 
and  Punch  Department. 

l^dy  Superintendent  of  Cash 
Department. 

General  Manager's  Secretary. 

Lhief  Traffic  Assistant. 

Chief  Traffic  Clerk 


Point  Attendants,  Signalmen,  Labourers,  Youths, 
etc.  . . 
Ore)  head  Department — 

Linesmen  and  Assistants 

Drivers,  Painters,  Labourers,  etc.  .. 
Stable  Department — 

Foremen,  Horsekeepers.  etc. 
Miscellaneous-  - 

Provender  Department 

Tailors    . . 

Saddlers . . 

Watchmen 

Charwomen,  Cleaners,  etc. 

lotal 2,409    2.348 

During  the  year  the  Tramways  Committee  have  granted  day,  relief, 
and  assistant  foremen  at  the  car-sheds  seven  days'  holiday  per  annum  ; 
the  doorkeeper  and  night  watchman  at  the  central  offices  a  fortnight's 
leave  of  absence,  and  the  assistant  doorkeeper  and  lift  attendants  one 
week's  leave  of  absence  per  annum  with  full  pay.  The  holidays  granted 
drivers  and  conductors  by  the  Committee  in  1903  came  into  operation 
during  the  year,  under  which  927  men  enjoyed  five  days'  holiday  with 
full  pay. 

Tramways   Bank 

This  band  now  consists  of  40  members,  and  is  making  very  good 
progress  under  the  conduclorship  of  Mr.  James  Parrel,  the  bandmaster. 
During  the  year  the  services  of  the  band  have  been  requisitioned  by 
the  I*arks  and  (iardens  Committee  in  connection  with  music  to  the 
public  in  various  open  spaces  and  the  parks. 

Uniform  Clothing. 
The  new  type  of  uniform  clothing,  with  red  piping,  and  P.  &  O.  cap, 
were  issued   throughout   the  service  in    May,  and  had   the  eflfect  of 
considerably  brightening  up  the  appearance  of  the  men. 

DisisEi)  Clothinc;. 
Sales  of  disused  clothing  to  the  poorer  classes  took  place  at  the 
Pudsey  Street  depot  on  11  days  throughout  the  year,  but  notwith- 
standing the  fact  that  the  whole  of  the  sales  were  very  prominently 
advertised,  it  became  evident  that  the  available  market  for  the 
disposal  of  this  clothing  in  this  manner  had  been  exhausted  for  the 
time  being.  Under  the  circumstances,  the  committee  have  felt 
compelled  to  revert  to  the  ordinary  method  for  the  disposal  of  this 
clotliing. 
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Employees'  Benefit  Society. 

The  membership  of  this  society  is  now  1,726.  against  1.697  *"  *^® 
previous  year.  During  1904,  sick  allowance  was  granted  for  varying 
periods  to  791  members,  each  receiving  an  average  of  £2  6s.  6d.  20 
death  claims  were  paid,  of  which  8  were  members,  and  12  members' 
wives.  The  statement  of  accounts  for  the  year  ended  December  31 
shows  a  total  income  of  ^^3,386  19s.  gd.,  and  a  total  expenditure 
;f2,552  i6s.  5jd.,  leaving  a  balance  on  the  year's  transactions  of 
;^834  3s.  3}d.  The  balance  sheet  shows  the  amount  standing  to  the 
credit  of  the  society  on  December  31  as  ^4.197  7s.  2d.,  of  which  ;f 4.000 
is  invested  in  Liverpool  Corporation  Bonds,  bearing  interest  from 
3l  to  3§  p2r  cent.  The  question  of  a  superannuation  fund  in  connection 
with  the  society  isstiU  under  consideration. 

Social.  Athletic  and  Thrift  Society. 

The  membership  of  this  society  now  stands  at  1.646,  the  number 
having  increased  6J  per  cent,  over  last  year.  The  balance  sheet  for 
the  year  ended  December  31.  shows  the  value  of  assets  over  liabilities 
to  be  ;f96o  2s.  id.,  in  addition  to  the  sum  of  £^^  15s.  od.  standing  to 
the  credit  of  the  Widow  and  Orphans'  Fund.  The  receipts  during 
1904  amounted  to  ;f  2,478  iis.  8|d.,  and  the  payments  to  /2,348  16s.  ijd., 
leaving  a  balance  of  cash  in  bank  and  in  hand  of  ^129  15s.  7d.  A 
number  of  social  functions  were  held  during  the  year.  On  12th  and 
13th  July  athletic  sports  were  held  under  N.C.A.A.A.  rules  at  the 
Employees'  Athletic  Ground,  Green  Lane — prizes  to  the  value  of 
upwards  of  ;f  100  being  generously  provided  by  members  of  the  City 
Council.  These  sports  were  attended  by  over  10,000  people,  members 
and  wives  or  friends  being  admitted  free.  Considerable  improvements 
in  all  the  recreation  rooms  have  been  made  during  the  year.  In 
addition  to  the  refreshment  rooms  which  have  been  provided  at  (ireen 
I^ne  and  Walton  depots,  others  have  been  equipped  at  Dingle  and 
Litherland.  and  the  one  at  Smithdown  Road  will  be  ready  shortly, 
which  will  complete  the  equipment  of  the  dep6ts  in  this  direction.  In 
all  cases  the  attendants  at  the  stalls  are  deserving  widows  of  members 
who  have  died  in  the  service. 

The  following  is  an  analysis  of  the  cost  of  working  under  electric 
traction  for  the  year  1904,  compared  with  the  years  1903,  1902,  and 
1901,  viz. : 


I    Cost        Cost        Cost    I    Cost 
per  Car  per  Car  per  Car  per  Car 

Mile,       .Mile,       Mile.       Mile, 

1904.       1903. 


The  ensuing  is  a  summary  of  the  principal  figures  applicable  to  the 
Liverpool  Tramways  for  the  years  1902,  1903.  and  1904  respectively : 


1902. 


Maintenance  and  renewal 
of  cars  and  fittings  (in- 
cluding new  lifeguards, 
ventilators,  emergency 
boxes,  signal  bells,  etc.) 

Maintenance  of  tools  and  I 
machinery  . .         . .  | 

Maintenance     of    sundry  [ 
stock        • 

Repairs  to  sheds,  etc. 

Electrical   energy  —  Haul- . 
age,  lighting  cars,  etc. . . , 

Road  &  Traffic  Expenses :  ; 

Salaries — Wages  to  dri- 1 

vers,  conductors,  in- . 

specters,  etc. . .         .  .1 

Gravelling,  etc. . .         . .  I 

Cleaning,  etc.,  of  cars  . . 

Cleaning   and    lighting ' 

sheds,  etc       . .         . .  I 

Lighting  routes. . 

Tickets  and  punches    . . 

Repairs,   etc..   of    knee 

aprons.. 
Licenses . . 
.Advertising.      printing, 

and  stationery 
Uniform  clothing,  bags, 

etc 

Sundry  charges. . 

Maintenance  and  renewal 
of  lines    . . 

Maintenance  and  renewal 
of  electrical  equipment 

Acknowledgments  for  pri- 
vilege of  affixing  rosettes 

Rental  of  lines  in  Bootle. . 

General  Charges,  includ- 
ing rates  and  ta.\es, 
management  and  office 
expenses,  compensation 
and  law  charges,  etc    . . 


i         s.   d. 


1901. 


42,721 

18 

2 

842 

•775 

770 

>^bb 

1.322 

8 

4 

026 

023 

•032 

025 

720 

1.799 

II 
0 

1 
II 

•014 
•035 

012 
•035 

018 
067 

024 
079 

94.937 

0 

1 1 

1 

I  872 

I  657 

i-6(/> 

I  612 

121,204 
1.404 

9.222 

18 

9 
II 

I 
3 
9 

2  390 
•027 
181 

2  490 
190 

2-441  1 
040  1 
201 

2  428 

055 
•192 

2.508 
2,029 

12 
0 
12 

I 

4 
10 

049 
002 
040 

050 
003 

•047 

049 
•002 
054 

•038 
002 
056 

44 
426 

9 
12 

I 
6 

0008 
008 

004 
008 

001 
•008 

004 
007 

934 

10 

8 

018 

016 

018 

024 

4.374 
2,349 

0 

7 

3 

6 

•086 
•046 

1 

070 
•052 

•085 
•061 

086 
053 

25.119 

4 

I 

495  ' 

432 

287' 

227 

4.808 

19 

II 

094 

•095 

•127 

199 

158 
5.«57 

0 
II 

7 
5 

003 
115 

003 
119 

003 
•120 

004 

45.750  »5     5       902       852      -804 


8to 


Total        ..  ../367.845     '     2  |  7  256    6978 

Interest  and  Sinkmg  Fund     108,717     7     8  |  2  144    2-188 


;f  476,562     8  10    9  400    9  166 


Car  mile  earnings.. 


1067    1073 


6-884  '>7^o 

2-089  2-096 

8-973  8«7^> 

1034  1032 


'903- 

d. 

1902. 

£     s. 

Capital  expenditure  to 

i       s. 

d. 

d. 

December  31,  includ- 

ing purchase  price  of 

the  horse  undertaking 

and  debt  on  the  horse 

lines 

1,832.977      9 

II 

1,^63,485    I 

5 

1,916.257  14 

II 

Total  revenue  . . 

517.935    5 

0 

531.483  14 

10 

557.888  13 

10 

Operating  costs 

339.810  19 

8 

341.463     9 

10 

367.845     I 

2 

Percentage  of  operating 

costs  to  total  revenue 

65% 

64247% 

659% 

Gross  profits     . . 

i7«.i24     5 

4 

203,256  18 

9 

190,043  12 

8 

Percentage  of  gross  pro- 

fits to  capital  expen- 

diture 

97". 

1090% 

9-9% 

Interest  &  Sinking  Fund 

102.627     0 

2 

107,014     0 

10 

108.717     7 

8 

Balance 

75.497     5 

2 

96.242  17 

"1 

81.326    5 

0 

Divided  as  follows : 

Reserve,  renewal,  and 

depreciation 

50,331   10 

2 

64,161   18 

7 

54.217  10 

0 

Transferred  toGen'r'l 

Rate  Account 

25.165  15 

0 

32.080  19 

4 

27.108  15 

0 

Total    operating    costs 

per  car  mile  . . 

6-884d. 

6-983d. 

7-256d. 

Interest  &  Sinking  Fund 

, 

per  car  mile    . 

2-o89d. 

2-i88d. 

2i44d. 

Total  charges   . . 

8-973C1. 

9-i7id. 

9-40od. 

C^ar  mile  earnings 

io-34d. 

io-733d. 

io67d. 

.\verage   fare  per  pas- 

senger           . . 

i-iiid. 

1113d- 

i*ii2d. 

.A  verage  length  of  penny  1 

1 

stage j 

z\  miles 

2  J  miles 

2  miles  671  yd 

s 

length  of  track 

loi  miles 

103  miles 

103  miles 

TRAMWAY  AND  ELECTRIC   RAILWAY 
LEGISLATION. 


SECOND  READINGS — In  the  House  of  Lords,  March  7  :  South 
Eastern  and  I^ndon,  Chatham,  and  Dover  Railways.  March  9:  Metro- 
politan Railway.  March  13  :  Hastings  Tramways,  Wellingborough 
and  District  Tramroads  and  Electricity  Supply.  March  30:  South 
I^ncashire  Tramways. 

In  the  House  of  Commons,  March  7:  Wigan  Corporation,  Ix)ndon 
Council  (Tramways),  Baker  Street  and  Waterloo  Railway,  Charmg 
Cross.  Euston,  and  Hampstead  Railway.  Edgware  and  Hampstead 
Railway.  Great  Northern,  Piccadilly,  and  Brompton  Railway  (No.  i). 
March  13;  Ulster  and  Connaught  Light  Railways.  March  20:  London 
United  Tramways.  March  21  :  North  Eastern  Railway,  Great  Western 
Railway  (additional  powers).  .March  28:  Metropolitan  Electric  Tram- 
ways.    March  29  :  London  United  Tramways  (extension  of  time). 

THIRD  READINGS.— In  the  House  of  Lords,  March  27  :  Metro- 
politan and  District  Railway  ;  Tyneside  Tramways  and  Tramroads. 

AOORINGTON  CORPORATION.— The  portion  of  this  bill  dealing 
with  tramways  was  passed  by  a  Committee  of  the  House  of  Commons 
on  March  14.  The  measure  authorises  the  use  of  electric  traction  on 
the  tramways  and  the  construction  of  some  short  extensions  of  the 
lines.  The  Corporation  will  begin  working  the  tramways  on  the  expiry 
of  the  lease  to  the  local  tramway  company  in  1907. 

BAKER  STREET  AND  WATERLOO  RAILWAY.  On  March  27  it 
was  intimated  to  a  House  of  Commons  Committee  appointed  to 
consider  this  measure,  that  the  bill  was  now  unopposed. 

BIRMINGHAM  OORPORATION.—This  bill  came  before  a  Com 
mittee  of  the  House  of  Commons  on  March  21.  when  it  was  intimated 
that  the  opposition  had  been  withdrawn,  and  the  measure  was 
accordingly  sent  to  the  Committee  on  Unopposed  Bills.  Thus  one  of 
the  most  extensive  tramway  schemes  of  the  year  has  the  advantage  of 
going  through  Parliament  without  opposition. 

BLACKPOOL,    ST.  ANNE*S,  AND    LVTHAM    TRAMWAYS.-In- 

timation  was  made  to  the  House  of  I^rds  on  March  10  that  the 
promoters  of  this  bill  did  not  intend  to  proceed  further  with  it.  Non- 
compliance with  Parliamentary  standing  orders  had  previously  been 
reported.  This  measure,  among  other  things,  proposed  to  give  the 
local  tramway  company  compulsory  running  powers  over  certain  (rf  the 
tramways  of  Blackpool  Corporation,  and  its  withdrawal  obviates  any 
contest  in  Parliament  analogous  to  that  which  took  place  last  year  over 
the  Tyneside  Tramways  Bill. 

BUENOS  AYRES  GRAND  NATION  AL  TRAM  WAYS  COMPANY. 

Official  intimation  was  made  on  March  25  that  the  promoters  of  this 
bill  do  not  intend  to  proceed  further  with  the  measure      It  was  a  bill 
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to  amalgamate  the  Company  with  another  Buenos  Ayres  Tramway 
Company,  and  to  make  various  financial  arrangements  for  the  purpose. 

CHARING  CROSS,    EUSTON,  AND   HAMPSTEAO  RAILWAY.— 

This  bill  was  passed  by  a  Committee  of  the  House  of  Commons  on 
March  27.  The  only  point  in  dispute  was  as  to  acquiring  more  of  the 
subsoil  under  the  forecourt  of  the  South  Eastern  Railway's  Charing 
Cross  Station,  for  the  underground  station  there  of  the  promoters' 
railway.  The  provision  was  granted,  subject  to  a  stipulation  that  the 
staircase  from  the  entrance  in  the  forecourt  to  the  station  below  should 
be  8  ft.  wide  instead  of  6  ft.  9  in.  as  originally  proposed  in  the  bill, 

EDGWARE  AND  HAMPSTEAD  RAILWAY.  A  Committee  of  the 
House  of  Commons  met  on  March  21  to  consider  this  bill,  but  intima- 
tion was  made  that  the  opposition  to  it  had  been  withdrawn.  It  was 
accordingly  referred  to  the  Committee  on  Unopposed  Hills. 

GLASGOW  CORPORATION   (TRAMWAYS  CONSOLIDATION). 

The  Chairmen  of  Committees  of  the  two  Houses  of  Parliament  have 
reported  that  the  standing  orders  not  complied  with  in  respect  of  this 
Provisional  Order  application  be  dispensed  with  and  the  Order  allowed 
to  proceed,  provided  that  the  powers  to  construct  tramways  Nos.  i 
and  3  and  part  of  tramway  No.  2,  to  which  the  promoters  have  not 
obtained  the  consent  of  Partick  Town  Council,  be  struck  out 

GREAT  NORTHERN   PICCADILLY  AND  BROMPTON  RAILWAY 

(No.  1).  This  bill  came  before  a  House  of  Commons  Committee  on 
March  27.  Its  main  object  is  to  authorise  the  construction  of  an  ex- 
tension of  the  Company's  authorised  line  from  the  Strand,  under  the 
Thames,  to  Waterloo  Station.  Mr.  C.  T.  Yerkes  gave  evidence  for 
the  promoters,  and  stated  that  the  Underground  Electric  Railways 
Company  of  London  were  prepared  to  construct  the  new  line  and 
find  the  necessary  capital.  The  estimated  cost  would  be  /329,ooo, 
and  the  railway  would  be  a  single  line  and  would  be  worked  on  the 
shuttle  system.  The  fare  from  the  Strand  to  Waterloo  would  be 
twopence.  On  March  28  Mr.  Yerkes  was  again  examined,  and  said 
that  the  additional  cost  of  building  the  railway  as  a  double  line  would 
be  ;£  120,000.  His  idea  was  that,  if  in  future  the  traffic  required  it, 
another  bill  should  be  promoted  for  doubling  the  line.  After  other 
evidence  the  Committee  announced  that  they  could  not  consent  to  a 
single  line,  but  they  were  willing  to  meet  the  wishes  of  the  promoters 
if  the  latter  would  submit  a  scheme  for  double  tunnels.  On  March  29 
the  promoters  submitted  a  clause  providing  that  the  railway  should 
not  be  opened  unless  and  until  a  second  tunnel  had  been  constructed, 
so  as  to  provide  a  double  line.  The  Committee  approved  the  clause 
and  passed  the  bill. 

GREAT  WESTERN  RAILWAY  (NEW  RAILWAYS). —A  House  of 
Commons  Committee  on  March  29  began  consideration  of  this  Bill, 
which  proposes  the  construction  of  additional  lines  in  various  districts. 
The  only  one  of  these  of  special  interest  to  our  readers  is  a  line  from 
the  Company's  existing  railway  at  Ealing  Broadway  to  Shepherd's 
Bush,  a  distance  of  4^  miles.  The  estimated  cost  is  /43o,ooo,  and  the 
objects  in  view,  it  was  stated,  were  to  enable  the  Company  to  make 
greater  use  of  the  West  London  Extension  Railway,  and  to  relieve  the 
traffic  on  the  line  between  Acton  and  Paddington.  The  Company  con- 
templated developing  Ealing  as  a  junction  or  exchange  station  similar 
to  Wdlesden,  Clapham  Junction,  etc.  At  Shepherd's  Bush  it  was 
proposed  to  make  a  subway  for  foot  passengers  connecting  with  the 
Central  London  Railway.  The  Company  owning  the  latter  railway 
supported  the  scheme.  It  was  mentioned  that  it  was  not  the  present 
intention  to  electrify  the  new  line.  The  Metropolitan  Railway  Company 
and  the  London  County  Council  opposed  the  scheme.  The  Committee 
passed  the  bill  on  March  31. 

HAMMERSMITH  CITY  AND  NORTH  EAST  LONDON  RAILWAY. 

—  The  Standing  Orders  Committee  of  the  House  of  Commons  decided, 
on  March  7,  that  in  the  case  of  this  Bill  the  standing  orders  not  com- 
plied with  should  not  be  dispensed  with.  The  Bill  is,  accordingly 
dead.  When  ^he  Bill  was  before  the  Examiner  it  was  stated  that  the 
deposit  money  was  not  lodged.  The  Bill  was  a  revival  of  the  through 
route  scheme,  which  failed  to  pass  in  the  Session  of  1903. 

HASTINGS  TRAMWAYS.~-On  March  10  the  Standing  Orders 
Committee  of  the  House  of  Lords  reported  that  this  bill,  in  regard  to 
which  non-compliance  had  been  announced,  should  be  allowed  to 
proceed,  provided  that  clause  7  be  struck  out,  unless  the  consent  of 
the  Corporation  of  Bexhill  is  proved  before  the  Committee  on  the  bill. 
Clause  7  is  the  one  which  seeks  authority  to  construct  new  tramways 
to  a  length  of  i  mile  44  chains.  The  other  provisions  of  the  bill  for 
extension  of  time  for  the  completion  of  authorised  lines,  etc..  are  not 
aflfecied. 

LONDON  COUNTY  COUNCIL  (TRAMWAYS.)  -The  discussion  in 
the  House  of  Commons  on  the  motion  of  the  omission  from  this  Bill 
of  the  proposed  lines  across  Black  friars  Bridge,  along  the  Victoria 
Embankment,  and  across  Westminster  Bridge  was  set  down  for  April  3, 
at  the  evening  sitting.  Three  members  of  Parliament —namely,  Mr. 
Whitmore,  Sir  F.  Banbury,  and  Mr.  Alban  Gibbs— gave  notice  of  the 
motion. 


METROPOLITAN  RAILWAY.-  On  March  15  intimation  was  made 
to  the  House  of  Lords  that  the  opposition  to  this  bill  had  been  with- 
drawn. 

MEXBOROUGH  AND  SWINTON  TRAMWAYS  (EXTENSION  OF 
TIME).  -Intimation  was  made  to  the  House  of  Lords  on  March  10  that 
the  opposition  to  this  bill  had  been  withdrawn. 

OLDHAM    AND    SADDLEWORTH    DISTRICT  TRAMWAYS.— On 

March  7  intimation  was  made  to  the  House  of  I^)rds  that  the  opposi- 
tion to  this  bill  had  been  withdrawn. 

SOUTH  EASTERN  AND  LONDON,  CHATHAM,  AND  DOVER 
RAILWAY.—  On  March  21  intimation  was  made  to  the  House  of  Lords 
that  the  opposition  to  this  bill  had  been  withdrawn. 

SWANSEA  CORPORATION.— This  Bill,  which  among  other  things 
sought  to  empower  the  Corporation  to  purchase  the  lines  of  the 
Swansea  Tramways  Company,  came  before  a  Committee  of  the  House 
of  Commons  on  March  21.  The  Court  of  Chancery  had  decided  in  a 
suit  between  the  Corporation  and  the  company  that  the  former  could 
only  buy  the  lines  in  parts  as  they  fell  in  at  the  end  of  successive  leases, 
and  the  net  result  was  that  the  last  of  them  could  not  pass  into  the 
hands  of  the  Corporation  till  1993.  The  Corporation  now  urged  that, 
though  the  drafting  of  the  clause  in  the  company's  Act  passed  in  1882 
was  faulty  and  had  been  interpreted  as  above,  the  real  intention  of  the 
parties  was  that  the  lines  should  be  purchasable  in  21  years  from  the 
date  of  completion.  That  period  would  expire  in  February  next.  It 
was  contended  for  the  company  that  the  Corporation  could  not  ask 
Parliament  to  set  aside  the  decision  of  the  Court.  The  Committee 
decided  that  the  preamble  of  the  Bill,  so  far  as  the  tramway  part  of  it 
was  concerned,  was  not  proved. 

WELLINGBOROUGH  AND  DISTRICT  TRAMROADS  AND  ELEC- 
TRICITY SUPPLY.— The  Standing  Orders  Committee  of  the  House 
of  Lords  on  March  10  reported  that  this  bill,  in  regard  to  which  non- 
compliance with  standing  orders  had  been  found,  should  be  allowed  to 
proceed,  provided  that  the  powers  to  construct  tramways  i  and  2  be 
struck  out,  unless  the  consent  of  Northamptonshire  County  Council 
and  Wellingborough  Rural  District  Council  is  proved  before  the 
Committee  on  the  bill.  These  were  the  only  new  lines  proposed,  but 
they  only  amounted  to  7  chains.  The  bill  has  a  number  of  other 
provisions. 

WEMYSS  TRAMWAYS.— Commissioners  under  the  Private  legis- 
lation Procedure  (Scotland)  Act,  with  Lord  Killanin  as  chairman,  sat 
in  Edinburgh  on  March  24  and  succeeding  days  to  consider  the  above 
draft  Provisional  Order.  The  promoter  is  Mr.  R.  G.  E.  Wemyss,  and  the 
object  is  to  obtain  powers  to  construct  electric  tramways  from  Kirkcaldy 
to  Leven,  Fifeshire.  The  opponents  were  the  North  British  Railway 
Company  and  the  Kirkcaldy  and  Dysart  Waterworks  Commissioners. 
Mr.  McClure.  for  the  promoter,  said  that  the  tramways  would  pass 
through  the  Wemyss  estate,  which  was  full  of  coal  and  developing 
rapidly.  The  population  of  the  towns  and  villages  aft'ected  was  63,400. 
A  large  part  of  the  district  was  without  any  regular  means  of  com- 
munication, and  the  railway  service  for  the  other  part  was  poor.  All 
the  public  bodies  concerned  were  in  favour  of  the  scheme.  Mr. 
Wemyss  gave  evidence  in  support  of  the  bill,  and  said  that  the  line 
would  not  compete  with  the  North  British  Railway.  It  was  only  pro- 
posed to  carry  goods  for  local  purposes.  Local  evidence  having  been 
heard  in  support  of  the  Order,  Mr.  McClure  stated  that  he  was  willing 
to  insert  a  clause  prohibiting  the  carriage  of  coal  or  goods  on  the 
tramways  to  the  harbour  of  Fife  for  shipment.  Mr.  Clyde,  for  the 
railway  company,  said  he  could  not  agree  to  the  tramway  having  power 
to  carry  more  than  ordinary  passenger  and  parcel  traffic.  Mr.  Stephen 
Sellon,  C.E.,  was  examined  in  support  of  the  scheme,  which,  he  said, 
was  for  a  combmation  of  a  tramway  and  a  tramroad,  and  it  was  usjial 
to  give  power  to  carry  goods.  The  line  would  cost  ;f52,ooo,  and  the 
traffic  receipts  from  passengers  were  estimated  at  ;f  12,000  per  annum. 
The  working  expenses  were  put  at  /7.200,  and  after  paying  5  per  cent, 
on  capital  there  would  be  a  surplus  of  ;f  2,200,  The  evidence  for  the 
railway  company  included  that  of  Mr.  Balfour  Browne,  K.C.,  who 
testified  as  to  the  practice  of  Parliamentary  Committees  on  tramway 
bills.  Mr.  W.  h\  Jackson,  general  manager  of  the  North  British 
Railway  Company,  said  that  the  tramways  would  l>e  in  direct  competi- 
tion with  the  railway  alike  for  passenger,  goods,  and  mineral  traffic. 
.\greements  existed  between  the  railway  company  and  Mr.  Wemyss, 
under  which  the  latter  was  restricted  from  constructing  new  railways 
or  docks  in  competition  with  the  existing  works.  Mr.  Wemyss  was 
also  one  of  the  coalmasters  who  signed  an  agreement  for  21  years  not 
to  construct  new  railways  in  Fife,  in  consideration  of  the  railway  com- 
pany constructing  docks  at  Burntisland.- On  March  27  the  Commis- 
sioners passed  the  Order,  and  limited  the  amount  of  goods  to  be  carried 
to  500  lb.  per  consignment.  Kirkcaldy  Waterworks  Commissioners 
sought  special  protective  clauses  in  regard  to  possible  electrolysis  of 
their  pipes,  but  these  were  substantially  refused,  after  it  had  been 
pointed  out  that  the  existing  Board  of  Trade  regulations  weresufficientlv 
stringent. 

WHITECHAPELAND  BOW  RAILWAY.  It  was  officially  announced 
on  March  lo  that  this  bill  is  unopposed. 
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LONDON  ELECTRIC  POWER  BILLS. 


A  Select  Committee  of  the  House  of  Lords,  presided  over  by  Karl 
Camperdown,  commenced  consideration  on  Friday.  March  17,  of  the 
Administrative  County  of  I^ndon  and  District  Klectric  Power  Com- 
pany Bill,  the  first  of  a  group  of  nine  1-ondon  electric  supply 
and  power  bills  which  have  been  referred  to  them  for  consideration. 
There  are  a  very  large  number  of  petitions  against  the  whole  of 
the  bills. 

The  Hon.  J.  D.  FiTzciERAi.n,  K.C.,  in  the  course  of  his  opening 
speech  for  the  Administrative  County  of  London  Bill,  mentioned  that 
in  that  area  there  were  30  local  authorities  and  21  companies  supplying 
electrical  energy.  These  owned  62  generating  stations.  The  price 
which  was  ten  years  ago  regarded  as  an  average  one  was  r>d.  per  unit, 
but  this  was  absolutely  out  of  the  question  at  the  present  time. 
London  undoubtedly  required  a  power  company,  for  at  present  there 
were  something  like  600,000  hands  employed  in  the  industrial  centre, 
and  the  horse-power  of  manufacturing  machinery  there  already 
amounted  to  450,000  h. p.  Of  that  only  about  4  per  cent,  was  at  pre- 
sent supplied  by  the  existing  companies  and  local  authorities.  It 
was  proposed  to  erect  three  generating  stations,  one  on  the  south 
of  the  Thames  at  Greenwich,  another  nearly  opposite  on  the 
north  at  West  Ham,  and  a  third  at  Fulham.  and  the  capital  pro- 
posed was  £5.000,000  and  the  usual  one-third  borrowing  powers. 
It  was  proposed,  in  the  non-industrial  area,  to  supply  railway  com- 
panies, tramway  companies,  canals,  docks,  and  Government  depart- 
ments. When  the  existing  railway  and  tramway  companies  in  London 
adopted  electricity  as  the  motive  power,  they  had  in  all  cases  been 
compelled  to  set  up  generating  stations  of  their  own,  there  being  no 
company  in  existence  to  supply  the  necessary  power  economically. 
In  this  manner  the  Central  London  Railway,  the  Metropolitan  and 
District  Kailways,  and  the  London  I'nited  Tramways  Comp.iny  had 
all  to  build  separate  generating  stations.  These  companies  now,  of 
course,  could  not  be  expected  to  l)e  customers  of  the  new  company  ; 
but  there  were  numerous  other  underground  railway  schemes  coming 
before  Parliament,  as  well  as  the  numerous  suburban  railway  lines, 
carrying  a  large  traffic.  In  this  respect  a  large  demand  might  be 
looked  for.  That  these  estimates  were  not  merely  the  sanguine  hopes 
of  the  promoters,  but  were  based  upon  fact,  was  proved  by  what  had 
taken  place  around  Newcastle,  where  the  North  Kasrern  Railway 
Company  and  the  Tyneside  Tramways  Company  both  took  energy 
from  the  power  company  there.  The  promoters  did  not  take  powers 
for  lighting  in  the  non-industrial  area  in  the  ordinary  sense.  Counsel 
explained  the  bill  in  detail,  and  said  that  with  regard  to  power  supply 
not  one  of  the  existing  electric  supply  authorities  in  the  non-industrial 
area  supplied  the  consumers  which  it  was  anticipated  the  new  com- 
pany would  supply,  viz.,  railways,  canals,  tramways,  Government 
departments,  etc.  Concerning  the  industrial  area,  the  promoters  asked 
for  no  monopoly.  Nearly  all  the  petitioners  opposed  the  breaking  up 
of  streets,  but  it  was  not  the  intention  of  the  promoters  to  do  anything 
against  the  wishes  of  the  local  authorities. 

Mr.  C.  H.  Merz,  consulting  engineer  to  the  promoters,  gave  evidence 
extending  over  several  days,  explaining  that  their  main  object  was  to 
supply  energy  to  authorised  distributors,  and  also  generally  to  persons 
who  carried  on  their  businesses  over  large  areas,  such  as  railway  and 
tramway  companies,  etc.,  who  could  not  obtain  their  energy  from  one 
small  local  generating  station.  If  all  the  manufacturers  in  London 
could  be  induced  to  take  power  from  the  promoters,  it  was  estimated 
that  by  191  r  the  demand  would  be  380.000.000  Board  of  Trade  units 
per  annum ;  and,  in  addition,  assuming  the  present  curve  of  increase 
was  maintained,  the  lighting  demand  would  be  298,000,000  units.  .\s 
regarded  traction,  assuming  that  all  the  existing  suburban  lines  were 
worked  electrically,  with  the  present  speeds  and  present  traffics,  the 
demand  in  191 1  would  l>e  552,000.000  units,  making  a  total 
demand  of  1,200,000,000  units  per  annum  six  years  hence.  These 
were  maximum  possible  figures.  The  existing  stations  could  not 
pDssibly  deal  with  such  a  load.  He  estimated  that  in  1910  there 
would  be  a  balance  sufficient  to  pay  a  dividend  of  6  per  cent,  on  a 
capital  expenditure  of  /^2, 000, 000. 

In  cross-examination  by  Mr.  Balfour  Browne,  K.C.,  on  behalf  of  the 
existing  companies  and  the  promoters  of  the  competing  bills,  the 
witness  did  not  admit  that  there  was  going  to  be  competition. 

Mr.  Balfour  Browne  :  If  a  local  authority,  for  instance,  cannot 
supply  as  cheaply  as  you  can,  cannot  you  ask  the  Board  of  Trade  to 
allow  you  to  come  in  ?— Yes. 

That  would  be  comp)etition  ? — l*\)r  power,  yes. 

On  Wednesday,  March  22,  the  Hon.  C.  A.  P.\r.so.\s,  F.R.S.,  was 
called,  and  he  was  followed  by  Mr.  S.  Z.  de  Ferranti,  who  agreed 
with  the  evidence  and  estimates  of  Mr.  Merz. 

Mr.  Balfour  Brownk  :  Is  it  your  idea  that  the  present  stations 
should  supply  up  to  their  present  capacity  and  then  take  from  you  ?  - 
Possibly. 

Then  the  local  authorities  and  companies  will  simply  become  the 
distributors  of  your  electricity  ?  I  should  not  like  to  say  that  at  the 
comnienceipent. 


But  it  will  be  at  the  end.  and  then  you  will  have  one  gigantic 
monopoly  ?-  Only  the  monopoly  of  cheapness. 

On  Thursday,  March  23.  evidence  was  given  in  support  of  the  bill 
by  Mr.  Vincent  Raven,  chief  assistant  mechanical  engineer  to  the 
North  Eastern  Railway  Company  ;  Mr.  Goodav.  general  manager  of 
the  Great  Kastern  Railway  ;  Mr.  Ciningham,  general  manager  of 
the  Central  London  Railway  Company  ;  Mr.  (Dripper,  of  Messrs 
Edmundson's  Electricity  Corporation  .  and  a  number  of  other  wit- 
nesses, among  them  Mr.  J.  Falconer,  one  of  the  promoters  and 
chairman  of  the  Mersey  Railway  Company,  who  said  the  main  object 
of  the  bill  was  to  supplement  the  existing  means  of  supply  in  London 
as  far  as  possible  by  co-operation  with  the  present  authorities. 

On  Monday,  March  27,  evidence  was  given  by  Sir  Alex.  Binnie  on 
behalf  of  the  promoters,  and  by  Mr.  A.  Stenning,  surveyor.  The 
former  said  he  thought  the  route  of  the  ring  main  was  one  which, 
wonld  tend  to  the  minimum  inconvenience.  The  streets  most  crowded 
with  pipes  and  wires  had  been  avoided  to  a  large  extent.  The  method 
proposed  by  the  promoters  would  prevent  the  continual  breaking  up  of 
the  streets. 

At  the  conclusion  of  the  ca.se  for  the  promoters,  Mr.  R.  Neville. 
K.C.,  opened  that  for  the  opposition  ou  behalf  of  the  following  nine 
electric  supply  companies,  which  had  presented  a  joint  petition : 
Brompton  and  Kensington  Company.  Charing  Cross  and  Strand  Com- 
pany, Chelsea  Company,  London  Electric  Supply  Company,  Metro- 
politan Electric  Supply  Company,  St.  James's  and  Fall  Mall  Com- 
pany, South  London  Company.  South  Metropolitan  Electric  Light  and 
Bower  Company.  Westminster  Company.  He  said  his  companies  had 
expended  some  /8, 000,000  upon  their  undertakings,  and  the  contention 
he  had  to  submit  was  that  under  the  Electric  Lighting  Actsof  18S2 
and  1 888  no  monopoly  was  intended,  but  that  competition  should  be 
allowed.  The  competition,  however,  was  more  or  less  of  a  defined 
character,  namely,  l>etween  holders  of  Provisional  Orders.  The 
competition  threatened  by  the  bill  was  not  a  competition  which  was 
in  any  sense  the  competition  contemplated  at  the  time  of  the  passing 
of  the  1882  Act,  but  one  quite  different  and  of  a  much  more  serious 
character.  The  promoters  were  asking  to  be  placed  on  an  entirely 
different  footing  to  the  present  undertakers,  and  stated  that  by  being 
allowed  certain  privileges  they  would  be  able  to  supply  electrical 
energy  at  a  very  cheap  rate.  In  fact,  they  asked  to  be  made  the  spoilt 
children  of  the  Legislature  without  regard  to  the  expenditure  of  the 
shareholders  of  the  existing  companies.  The  dividends  hitherto  paid 
by  all  the  electric  supply  companies  in  London  had  averaged  just  4  per 
cent.,  and  there  were  only  2f>  years  of  their  period  left  unexpired. 
Having  succeeded  in  placing  the  business  on  a  very  much  better  basis 
than  hitherto,  the  companies  were  confronted  with  competition  from  a 
new  company  seeking  to  reap  the  benefit  of  all  their  exertions  by 
asking  for  easier  terms  than  had  ever  been  granted  l>efore.  There 
was  no  precedent  for  a  power  bill  covering  an  area  which  was 
practically  wholly  provided  with  electrical  supply. 

On  Tuesday.  March  28. 

Mr.  J.  H.  Conacher.  general  manager  of  the  Metropolitan  Electric 
Supply  Company,  was  the  first  witness  called,  and,  in  the  course  of 
his  evidence,  said  his  opinion  of  the  effect  of  the  bill  was  that  it  enabled 
the  promoters  to  pick  and  choose  its  customers.  On  the  other  hand, 
the  London  companies  were  only  too  anxious  to  secure  every  customer, 
and  very  seldom  a.sked  for  the  20  per  cent,  guarantee  which  they  were 
entitled  to  ask  for  in  the  non-compulsory  area.  With  regard  to  the 
proposed  supply  under  the  bill  to  canals,  docks,  tramways,  and  railways, 
he  maintained  that  so  far  as  the  two  latter  were  concerned  there  was 
nothing  in  their  Provisional  Orders  to  prevent  the  present  companies 
supplying  them,  even  if  the  energy  were  used  outside  the  district,  but 
in  order  to  clear  the  matter  up  there  having  existed  a  dcubt  con- 
cerning it — many  London  companies  were  including  a  clause  in  their 
power  bills,  which  would  also  come  before  this  Committee.  With 
regard  to  canals  and  docks,  there  would  be  direct  competition  Ixjtwcen 
the  new  company  and  the  existing  companies. 

In  cross-examination  by  the  Hon.  J.  O.  Fitzgerald,  K.C.,  the  witness 
mentioned  that  the  Metropolitan  Electric  Supply  Company  did  not 
supply  any  railway,  tramway,  canal,  dock,  etc.,  and  only  to  a  small 
extent,  Government  departments.  It  was  not  fair  to  compare  the 
present  works  costs  of  the  London  companies  with  the  proposed  costs 
of  the  Administrative  County  of  London  Company,  because  the  con- 
ditions would  not  be  the  same.  The  promoters  were  basing  their  costs 
upon  a  large  tramway,  railway,  and  bulk  supply,  and  no  such  supply 
at  present  existed  in  London. 

Mr.  L.  H.  Hordern,  manager  of  the  Westminster  Electric  Supply 
Corporation,  also  gave  evidence. 

Further  evidence  was  given  on  Wednesday,  March  29.  Thursday, 
March  30,  and  Friday,  March  31.  one  of  the  witnesses.  Mr.  Philip 
Dawson — of  the  firm  of  Messrs.  Kincaid,  Waller,  Manville,  and  Dawson 
— expressing  the  opinion  that  he  did  not  believe  that  in  actual  practice 
the  promoters  would  get  the  load-factor  they  anticipated,  especially  if 
they  did  not  get  the  tramway  and  railway  load.  There  was  very  little 
probability  of  a  tramway  load,  because  all  the  existing  tramway 
authorities  had  their  own  supply.  Further,  he  had  no  confidence  in 
outside  sources  of  supply,  especially  for  large  quantities. 
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PROMOTION  {Continued). 


Private  Bill  Procedure. — Part  II.* 


By    Arthur    P.  Poley,   B.A.,  Barrister-at-Law. 


Notices  bv  Advertisement. 

The  first  step  that  promoters  have  to  take  is  to  give  notice  by  adver- 
tisement stating  the  objects  of  their  intended  application,  and  tlie  time 
at  which  copies  of  their  bill  will  be  deposited  in  the  Private  Bill  Office. 
The  Standing  Orders  of  both  Houses  are  identical.  When  powers  are 
sought  for  the  compulsory  purchase  of  lands  or  houses,  or  compulsory 
user  of  the  same,  or  for  extending  the  time  granted  by  any  former  Act 
for  that  purpose,  or  to  amalgamate  with  any  other  company,  or  to  sell 
or  lease  the  undertaking,  or  to  purchase  or  take  on  lease  the  under- 
taking of  any  other  company,  or  to  enter  into  working  agreements  or 
traffic  arrangements,  or  to  dissolve  any  company,  or  to  amend  or  repeal 
any  former  Act  or  Acts,  or  to  levy  any  tolls,  rates,  or  duties,  or  to  alter 
any  existing  tolls,  rates,  or  duties,  or  to  confer,  vary,  or  extinguish  any 
exemptions  from  payment  of  tolls,  rates,  or  duties,  or  to  confer,  vary, 
or  extinguish  any  other  rights  or  privileges,  or  to  impose  on  any  lands 
or  liouses,  or  to  render  any  lands  or  houses  liable  to  the  imposition  of 
any  charge  in  respect  of  any  improvement,  the  notice  shall  specify 
such  intention  and  shall  also  sf)ecify  the  company,  person,  or  persons 
with,  to.  from,  or  by  whom  it  is  intended  to  be  proposed  that  such 
amalgamation,  sale,  purchase,  lease,  working  agreements,  or  traHic 
arrangement  shall  be  made.  The  whole  of  the  notice  relating  to  the 
same  bill  shall,  except  as  provided  by  Standing  Order  y  (House  of 
Commons),  l)e  included  in  the  same  advertisement,  which  shall  be 
headed  by  a  short  title  descriptive  of  the  undertaking  or  bill,  and  shall 
be  subscribed  with  the  name  and  address  of  the  person,  company, 
corporation,  or  firm  responsible  for  the  publication  of  the  notice. 

The  exception  provided  by  Standing  Order  9,  is  as  follows : 

"  Except  where  the  bill  relates  to  lands  or  works  situate  in  more 
than  one  county,  where  it  is  optional  for  the  promoters  to  publish  in 
each  of  such  counties  so  much  only  of  the  notice  as  relates  specifically 
to  the  lands  or  works  situate  in  that  county,  together  with  the  short 
title  of  the  notice,  and  an  intimation  that  the  notice  has  been  published 
in  full  and  sent  for  publication  in  full  to  the  Gauttc." 

The  notices  must  furthermore  contain  a  description  of  all  the  termini, 
together  with  the  names  of  the  parishes,  town  lands,  and  extra- 
parochial  places,  from,  or,  through,  or  into  which  the  work  is  intended 
to  be  made,  maintained,  varied,  extended,  or  enlarged,  or  into  which 
any  land  or  houses  intended  to  be  taken  are  situate,  and  where  any 
common  or  commonable  land  is  intended  to  be  taken  or  used  compul- 
sorily,  such  notice  shall  contain  the  name  of  such  common  or  common- 
able land  (if  any),  and  the  name  of  any  parish  in  which  such  land  is 
situate,  together  with  an  estimate  of  the  quantity  of  such  common  or 
commonable  land  proposed  to  be  taken  or  used  compulsorily,  and  shall 
state  the  time  and  place  of  deposit  of  the  plans,  sections,  books  of 
reference,  and  copies  of  the  Gazette  notice  respectively  with  the 
Clerks  of  the  Peace  and  Sheriff  Clerks,  and  also  with  the  following 
officers  as  the  case  may  be.    These  are  mentioned  in  Order  29  : 

(a)  In  the  City  of  London,  or  any  borough  in  England  or  Wales, 
whether  metropolitan  or  other,  with  the  Town  Clerk  of  such  city  or 
borough. 

(//)  In  any  urban  district  in  England  or  Wales  not  being  a  borough, 
with  the  Clerk  of  the  District  Council. 

(i)  In  any  parish  in  England  or  Wales  having  a  Parish  Council, 
with  the  Clerk  of  the  Parish  Council,  or  if  there  is  no  clerk  with  the 
Chairman  of  that  Council. 

{d)  In  any  parish  in  England  or  Wales  comprised  in  a  rural  district 
and  not  having  a  I'arish  Council,  with  the  Chairman  of  the  parish 
meeting  and  with  the  (Herk  of  the  District  Council. 

(e)  In  any  burgh  in  Scotland  with  the  Town  Clerk  or  Clerk. 

(/)  In  any  parish  in  Scotland  outside  a  burgh,  with  the  Clerk  of  the 
Parish  Council. 

{o)  In  any  urban  or  rural  district  in  Ireland,  with  the  Clerk  of  the 
District  Council. 

When  compulsory  powers  are  sought  for  taking  lands  for  the  con- 
struction of  a  station  for  generating  electricity,  "  the  notices  must  set 
forth  and  specify  the  lands  in  or  upon  which  it  is  to  be  constructed." 

The  notice  must  also  specify  "at  what  point  or  points,  and  on  which 
side  of  the  street  or  road  it  is  proposed  to  lay  the  tramways,  so  that  for 
a  distance  of  thirty  feet  or  upwards  a  less  space  than  nine  feet  six 
inches,  or  if  it  is  intended  to  run  thereon  carriages  or  trucks  adapted 
for  use  upon  railways,  a  less  space  than  ten  feet  six  inches  shall  inter- 
vene between  the  outside  of  the  footpath  on  the  side  of  the  street  or 
road  and  the  nearest  rail  of  the  tramway  ;  in  the  case  of  a  bill  for  con- 
structing a  tramroad  or  tramway  the  notice  shall  specify  the  gauge 
to  be  adopted  and  the  motive  power  to  be  employed. 

*  The  first  part  of  ihis  article  appeared  in  our  issue  of  No\c'iiiIh  r  10. 


Publication  ok  Notices  in  Gazettes  and  Newspapers. 

In  the  months  of  October  and  November,  or  either  of  them,  immedi- 
ately preceding  the  application  for  a  bill,  the  notice  must  be  published 
once  in  the  Ix)ndon,  Edinburgh,  or  Dublin  Gazette,  as  the  case  may  be, 
and  in  the  following  newspapers : 

(i)  In  the  case  of  a  bill  relating  specially  to  any  particular  city, 
borough,  town,  or  urban  district,  the  notice  must  be  published  once  in 
each  of  two  successive  weeks,  with  an  interval  between  such  publications 
of  not  less  than  six  clear  days,  in  some  newspaper  or  newspapers 
published  in  such  city,  borough,  town,  or  district,  or  if  there  be  no 
newspaper  published  therein,  then  in  some  newspaper  or  newspapers 
published  in  the  county  in  which  such  city,  borough,  town,  or  district, 
or  any  part  thereof,  is  situate. 

(2)  In  the  case  of  a  bill  authorising  the  construction  of  works  or  the 
taking  of  lands,  or  extending  the  time  granted  by  a  former  Act  for  the 
construction  of  works  or  taking  of  lands  situate  in  one  county  only,  or 
relating  to  an  undertaking  or  to  lands  situate  in  one  county  only,  or 
promoted  by  a  company  or  companies  or  other  parties  possessed  of  an 
undertaking  situate  in  one  county  only,  the  notice  shall  be  published 
once  in  each  of  two  successive  weeks,  with  an  interval  between  such 
publication  of  not  less  than  six  clear  days,  in  some  newspaper  or  news- 
papers published  in  that  county,  or  if  there  be  no  newspaper  published 
therein,  in  some  newspaper  or  newspapers  published  in  some  county 
adjoining  or  near  thereto. 

(3)  In  the  case  of  a  bill  authorising  the  construction  of  works,  or  the 
taking  of  lands,  or  extending  the  time  granted  by  a  former  Act  for  the 
construction  of  works  or  the  taking  of  lands  in  more  than  one  county, 
the  notice  shall  be  published  once  in  each  of  two  successive  weeks, 
with  an  interval  between  such  publications  of  not  less  than  six  clear 
days,  in  some  newspaper  or  newspapers  of  the  county  in  which  the 
principal  office  of  the  company  or  companies,  or  other  parties,  who 
are  the  promoters  of  the  bill,  is  situate,  and  in  some  newspaper  or 
newspapers  published  in  each  county  in  which  any  new  works  are 
proposed  to  be  constructed,  or  in  which  any  lands  are  intended  to  be 
taken,  or  in  which  any  works  or  lands  are  situate,  in  respect  of  which 
any  new  or  further  powers  for  the  completion  or  taking  thereof  are 
intended  to  be  applied  for,  or  if  there  be  no  newspaper  published 
therein,  then  in  some  newspaper  or  newspapers  published  in  some 
county  adjoining  or  near  thereto. 

No  publication  under  this  Order  shall  be  made  after  November  27. 
Po.sTiN(i  OF  Notices  ok  Tramway  Bills. 

When  the  bill  contains  powers  authorising  any  alteration  or  dis- 
turbance of  the  surface  of  any  street  or  road,  notice  thereof  must  Imj 
posted  for  fourteen  consecutive  days  in  every  such  street  or  road  in 
such  manner  as  the  atlthority  having  the  control  of  such  street  or  road 
shall  direct,  and  if  after  such  applications  to  such  authority  no  such 
directions  shall  be  given,  then  in  some  conspicuous  place  in  every 
such  street  or  road,  and  such  notice  shall  also  state  the  place  or  places 
at  which  the  plans  of  such  tramway  will  be  deposited.  These  notices 
must  be  posted  in  the  months  of  October  or  November,  or  one  of  them, 
immediately  preceding  the  application  for  a  bill. 
Notices  and  Applications  to  Owners,  Lessees,  and  Occlpibrs 
OF  Lands  and  Houses. 

The  Standing  Orders  of  both  Houses  are  with  slight  verbal  altera- 
tions identical.     Standing  Order  11  declares  that : 

On  or  before  the  15th  day  of  December  immediately  preceding  the 
application  for  a  bill  for  power  to  take  any  lands  or  houses  compul- 
sorily, or  for  compulsory  user  of  the  same,  or  for  an  extension  of  the 
time  granted  by  any  former  Act  for  that  purpose,  or  to  impose  an 
improvement  charge  on  any  lands  or  houses,  or  to  render  any  lands  or 
houses  liable  to  the  imp>osition  of  an  improvement  charge,  application 
in  writing  shall  be  made  to  the  owners  or  reputed  owners,  lessees  or 
reputed  lessees,  and  occupiers  of  all  such  lands  and  houses,  inquiring 
whether  they  assent,  dissent,  or  are  neuter  in  respect  of  such  applica- 
tion :  and  in  cases  of  bills  included  in  the  second  class,  such  applicatiofi 
shall  be,  as  nearly  as  may  be,  in  the  form  set  forth  in  the  appendix 
marked  (.'\). 

Appendix  (A). 

Sir.— We  beg  to  inform  you  that  application  is  intended  to  be  made 
to  Parliament  in  the  ensuing  session  for  "An  Act"  here  insert  the 
Title  of  the  Act] ,  and  that  the  property  mentioned  in  the  annexed 
schedule.  Part  I.,  or  some  part  thereof,  in  which  we  understand  you 
are  interested  as  therein  stated,  will  be  liable  to  he  taken  compulsorily 
for  the  purposes  of  the  said  undertaking  'and  that  the  property  men- 
tioned in  the  annexed  schedule,  Part  IL,  in  which  we  understand  you 
are  interested  as  therein  stated,  will  be  liable  to  have  an  improvement 
charge  imposed  upon  it  . 

We  also  beg  to  inform  you  that  a  plan  and  section  of  the  said  under- 
taking, with  a  book  of  reference  thereto,  have  l>een  or  will  be  deposited 
with  the  [several  Clerks  of  the  Peace  or  principal  Sheriff  Clerks,  as 
the  case  may  be]  of  the  counties  of  specify  the  counties  in  which  the 
property  is  situate  ,  on  or  before  the  joth  November,  and  that  copies 
of  so  much  of  the  said  plan  and  section  as  relates  to  the  parish  or 
other  area  in  accordance  with  the  terms  of  Siandin;;  r)rilfr  H),  as  the 
case  mav  be  in  which  \o\\y  property  is  situait*,  with  a  book  of  refer- 
ence theteU),  have  been  or  will  be  deposited  for  public  inspection  with 
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the  Xlerk,  or  other  officer  in  the  said  Order  respectively  mentioned, 
as  the  case  may  be] .  on  or  l>efore  the  30th  day  of  November,  on  which 
plan  your  property  is  designated  by  the  numbers  in  the  annexed 
schedule. 

As  we  are  required  to  report  to  Parliament  whether  you  assent  to  or 
dissent  from  the  proposed  undertaking,  or  whether  your  are  neuter  in 
respect  thereto,  you  will  oblige  us  by  writing  your  answer  of  assent, 
dissent,  or  neutrality  in  the  form  left  herewith,  and  returning  the  same 
to  us  with  your  signature  on  or  l)efore  the  day 

of  next  ;    and  if  there  should  be  any  error  or 

misdescription  in  the  annexed  schedule,  we  shall  feel  obliged  by  your 
informing  us  thereof,  at  your  earliest  convenience,  that  we  may  correct 
the  same  without  delay. 

We  also  beg  to  inform  you  that  it  is  intended  that  the  Act  shall  pro- 
vide to  the  effect  that,  notwithstanding  section  92  of  the  I^nds  Clauses 
Consolidation  Acts,  1M45  or  section  yo  of  the  Lands  Clauses  Consoli- 
dation (Scotland)  Act,  1845^ ,  you  may  be  required  to  sell  and  convey 
a  part  only  of  your  property,  numbered  on  the  deposited 

plans. 

We  are,  Sir, 

Your  most  obedient  servants, 

Null.  l(  the  application  is  forwarded  by  post,  the  words  "  Tarlia- 
mentary  Notice"  are  to  l>e  printed  or  written  on  the  cover. 

Schedule  referred  to  in  the  foregoing  notice  describing  the  property 
therein  alluded  to: 


Parish  or  I 
other  area, 
as  the  cast' 
I    may  be. 


Number 

on 
Plans. 


Descrip- 
tion. 


Occupier. 


I^ktI  1. 


1»artI  II 


Property  which 
may  be  taken, 
compulsorily.  ' 

Property  on 
which  an  im-j 
provement 
charge  may  be 
imposed.  ' 


12.  Separate  Lists  shall  be  made  of  the  names  of  such  owners, 
lessees  and  occupiers,  distinguishing  those  who  have  assented,  dissented 
or  are  neuter  in  respect  to  such  application,  or  who  have  returned  no 
answer  thereto:  and  where  no  written  acknowledgment  has  been 
returned  to  an  application  forwarded  by  post,  or  where  such  applica- 
tion has  been  returned  as  undelivered  at  any  time  before  the  making 
up  of  such  list,  the  direction  of  the  letter  m  which  the  same  was  so 
forwarded,  shall  be  inserted  therein. 

13.  On  or  before  the  fifteenth  day  of  December  immediately  pre- 
ceding the  application  for  a  bill  for  the  laying  down  a  tramway,  notice 
in  writing  shall  be  given  to  the  owners  or  reputed  owners,  lessees,  or 
reputed  lessees,  and  Occupiers  of  all  houses,  shops,  or  warehouses 
abutting  upon  any  part  of  any  street  or  road  where,  for  a  distance  of 
thirty  feet  or  upwards,  it  is  proposed  that  a  less  space  than  nine  feet 
six  inches  shall  intervene  between  the  outside  of  the  footpath  on  either 
side  of  the  road  and  the  nearest  rail  of  the  tramway,  or  a  less  space 
than  ten  feet  six  inches,  if  it  is  intended  to  run  on  the  tramway  carriages 
or  trucks  adapted  for  use  upon  railways. 

13A.  On  or  before  the  fifteenth  day  of  December  immediately  pre- 
ceding the  application  for  any  bill  for  laying  down  a  tramway  crossing 
any  railway  or  tramway  on  the  level,  or  crossing  any  railway,  tramway, 
or  canal  by  means  of  a  bridge,  or  otherwise  affecting  or  interfering  with 
such  railway,  tramway,  or  canal,  notice  in  writing  of  such  application 
shall  be  served  upon  the  owner  or  reputed  owner,  and  upon  the  lessee 
or  reputed  lessee  of  such  railway,  tramway,  or  canal,  and  such  notice 
shall  state  the  place  or  places  at  which  the  plans  of  the  tramway  to  be 
authorised  by  such  bill  have  been  or  will  be  deposited. 

16.  On  or  before  the  fifteenth  day  of  December  immediately  pre- 
ceding the  application  for  a  bill  whereby  the  whole  or  any  part  of  a 
work  authorised  by  any  former  Act  is  intended  to  be  relinqui.shed. 
notice  in  writing  of  such  bill  shall  be  served  upon  the  owners  or  reputed 
owners,  lessees  or  reputed  lessees,  and  occupiers  of  the  lands  in  which 
any  part  of  the  said  work  intended  to  be  thereby  relin(|uished  is  sit'iate. 

17.  On  or  before  the  twenty-first  day  of  December  immediately 
preceding  the  application  for  a  bill,  whereby  any  express  statutory 
provision  then  in  force  for  the  protection  of  the  owner,  lessee,  or 
occupier  of  any  properly,  or  for  the  protection  or  benefit  of  any  public 
trustees  or  commissioners,  corporation  or  person,  specifically  named  in 
such  provision,  is  sought  to  be  altered  or  repealed,  notice  in  writing  of 
such  bill,  and  of  the  intention  to  alter  or  repeal  such  provision,  shall 
be  served  upon  every  such  owner,  lessee,  or  occupier,  public  trustees 
or  commissioners,  corporation  or  person. 

19.  All  applications  shall  be  made  and  notices  served  either  by 
delivering  the  same  personally  to  the  party  entitled  to  such  application 
or  notice,  or  by  leaving  the  same  at  his  usual  place  of  abode,  or  in  his 


absence  from  the  United  Kingdom  with  his  agent,  or  by  forwarding 
the  same  by  post  in  a  registered  letter  addressed  with  a  sufficient 
direction  to  his  usual  place  of  abode,  and  posted  on  or  before  the  third 
day  previously  to  the  day  required  for  delivery  of  the  same  personally 
at  such  places,  at  such  hours,  and  according  to  such  regulations  as  the 
Postmaster  Ceneral  shall  from  time  to  time  appoint  for  the  posting 
aud  regulations  of  such  letters,  and  shall  be  accompanied  by  a  copy  of 
the  Standing  Orders  which  regulate  the  time  and  mode  of  presenting 
petitions  in  opposition  to  bills. 

20.  In  all  cases  the  written  acknowledgment  of  the  party  applied  to 
shall,  in  the  absence  of  other  proof,  be  sufficient  evidence  of  such 
application  having  been  made  or  notice  given  ;  and  in  case  of  an  appli- 
cation or  notice  having  been  forwarded  by  registered  letter,  the 
production  of  the  post  office  receipt  for  such  letter  shall  be  sufficient 
evidence  of  the  due  delivery  of  such  letter  provided  it  shall  appear 
that  the  same  was  properly  and  sufficiently  directed,  and  that  the  same 
was  not  returned  by  the  post  office  as  undelivered. 

21.  No  notice  served  or  application  made  on  Sunday,  Christmas 
Day,  (iood  Friday,  or  Easter  Monday,  or  before  eight  o*cKK:k  in  the 
forenoon  or  after  eight  o'clock  in  the  afternoon  of  any  day,  shall  be 
deemed  valid,  except  in  the  case  of  delivery  of  letters  by  post. 

Standing  Order  22,  identical  save  in  one  important  exception  in 
l>oth  Houses,  is  one  which  gives  the  greatest  trouble  to  prom(jiers, 
dealing  as  it  does  with  the  consents  of  local  authorities  required  in 
tramways  bills.  The  additional  words  in  the  House  of  Ix)rds  Order 
are  included. 

In  cases  of  bills  to  authorise  the  laying  down  of  a  tramway,  the 
promoters  shall,  on  or  before  the  eighteenth  day  of  January,  obtain 
the  consent  of  the  local  authority  of  the  district  or  districts,  through 
which  it  is  proposed  to  construct  such  tramway,  and  where  in  any 
district  there  is  a  road  authority,  distinct  from  the  local  authority,  the 
consent  of  such  road  authority  shall  also  be  necessary  in  any  case 
where  power  is  sought  to  break  up  any  road  subject  to  the  jurisdiction 
of  such  road  authority.  For  the  purposes  of  this  Order  in  England 
and  Scotland  the  local  and  road  authorities  shall  be  the  local  and  road 
authorities  for  the  purposes  of  the  Tramway  Act,  1870,  except  that  in 
the  case  of  a  rural  district  in  England  the  rural  district  council  shall 
be  deemed  to  be  the  local  authority,  and  in  Ireland  the  local  and  road 
authorities  shall  be  the  district  councils  and  the  county  councils 
respectively.  Provided  that  where  it  is  proposed  to  lay  down  a  con- 
tinuous line  of  tramway  in  two  or  more  districts,  and  any  local  or 
road  authority  having  any  jurisdiction  in  any  such  district  does  not 
consent  thereto,  the  consents  of  the  local  and  road  authorities  having 
jurisdiction  over  two-thirds  in  length  of  the  streets  and  roads  along 
which  such  line  of  tramway  is  proposed  to  be  laid  shall  be  deemed 
sufficient. 

Assuming  that  the  Standing  Orders  have  been  complied  with  in 
respect  of  advertisements,  and  notices,  and  consents,  the  next  matter 
most  promoters  have  to  consider  is  the  question  of  the  documents 
required  to  be  deposited,  and  the  times  and  places  of  deposit. 

DOCIMENTS    KKyriRED    TO    BE    DEPOSITED,    AND    THE    TlMES 

AND  Places  of  Deposit. 

No  deposit  re<iuired  by  the  following  Orders  shall  be  deemed  valid 
if  made  on  a  Sunday.  Christmas  Day,  Oood  Friday,  or  Easter  Mon- 
day, or  before  Eight  o'clock  in  the  forenoon,  or  after  Eight  o'clock  in 
the  afternoon  of  any  day. 

Deposits  on  or  Before  the  Thirtieth  of  November. 

24.  In  cases  of  bills  of  the  second  class,  /.f.,  niter  alia  tramway 
bills,  a  plan  and  duplicate  thereof,  together  with  a  book  of  reference 
thereto,  shall  l>e  deposited  for  public  insf)ection  at  the  office  of  the 
Clerk  of  the  Peace  for  every  county,  riding,  or  division  in  England  or 
Ireland,  or  in  the  office  of  the  principal  Sheriflf  clerk  of  every  county 
in  Scotland,  and  where  any  county  in  Scotland  is  divided  into  districts 
or  divisions,  then  also  in  the  office  of  the  principal  Sheriff  clerk  in  or 
for  each  district  or  division  in  or  through  which  the  work  is  propo.sed 
to  be  made,  maintained,  varied,  extended,  or  enlarged,  or  in  which 
such  lands  or  houses  are  situate,  on  or  before  the  Thirtieth  day  of 
November  immediately  prec6ding  the  application  for  the  bill. 

The  House  of  Commons  Standing  Order  has  these  additional 
words  ....  and  the  clerks  of  the  peace  or  sheriff's  clerks,  or 
their  respective  deputies,  shall  make  a  memorial  in  writing  upon  the 
plans,  sections,  and  books  of  reference  so  deposited  with  them,  denoting 
the  time  at  which  the  same  were  lodged  in  their  respective  offices,  and 
shall  at  all  seasonable  hours  of  the  day  permit  any  f>erson  to  view  and 
examine  one  of  the  same,  and  to  make  copies  or  extracts  therefrom  : 
and  one  of  the  two  plans  and  sections  so  deposited  shall  be  sealed  up 
and  retained  in  the  possession  of  the  clerk  of  the  peace  or  sheriff 
clerk  until  called  for  by  order  of  one  of  the  two  Houses  of  Parliament. 

On  or  before  the  thirtieth  day  of  November  a  copy  of  the  said  plans, 
sections,  and  books  of  references  ....  shall  be  deposited  in  the 
Private  Hill  Office  of  this  House  (House  of  Commons). 

25A.  In  cases  of  bills  for  laying  down  a  tramway  an  ordnance  map 
of  the  district,  on  a  scale  of  not  less  than  six  inches  to  a  mile,  with  the 
line  of  the  proposed  tramway  marked  thereon,  and  a  diagram,  on  a 
scale  of  not  less  than  two  inches,  with  the  line  of  the  proposed  tram- 
way marked  thereon,  and  a  diagram,  on  a  scale  of  not  less  than  two 
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inches  to  a  mile,  prepared  in  accordance  with  the  specimen  to  be 
obtained  at  the  office  of  the  Board  of  Trade,  shall  also  be  deposited 
at  that  office  on  or  before  the  thirtieth  of  November. 

27.  In  the  case  of  .  .  .  tramway  .  ,  .  bills  a  copy  of  all 
plans,  sections,  and  books  of  reference  required  by  Order  24  to  be 
deposited  in  the  office  of  any  clerk  of  peace  or  sherifl's  clerk  on  or 
before  the  thirtieth  day  of  November  immediately  preceding  the 
application  for  the  bill  .  .  .  shall  on  or  before  the  same  day  be 
deposited  in  the  office  of  the  Board  of  Trade. 

28.  When  the  works  or  any  part  thereof  will  be  situate  in  London, 
or  where  powers  are  sought  to  take  or  use  any  lands  compulsorily  in 
Ivondon,  a  copy  of  so  much  of  the  plans,  sections,  and  book  of 
reference  as  relates  to  London  shall,  on  or  before  the  thirtieth  day  of 
November,  be  deposited  at  the  office  of  the  London  County  Council. 

29.  Where  under  the  powers  of  any  bill  any  work  is  intended  to  be 
made,  maintained,  varied,  extended,  or  enlarged,  or  any  lands  or 
houses  may  be  taken  or  used  compulsorily,  or  an  improvement  charge 
may  be  imposed,  a  copy  of  so  much  of  the  said  plans  and  sections  as 
relates  to  any  of  the  areas  hereinafter  mentioned,  together  with  a  copy 
of  so  much  of  the  book  of  reference  as  relates  to  such  area,  shall,  on  or 
before  the  thirtieth  day  of  November,  be  deposited  with  the  officer 
respectively  hereinafter  mentioned,  that  is  to  say,  in  the  case  of  - 

(a)  The  city  of  London,  or  any  borough  in  England  or  Wales, 
whether  metropolitan  or  other,  with  the  Town  Clerk  of  such  city  or 
borough ; 

(b)  Any  urban  district  in  England  or  Wales,  not  being  a  borough, 
with  the  Clerk  of  the  District  Council ; 

(f)  Any  parish  in  England  or  Wales  having  a  l^arish  Council,  with 
the  Clerk  of  the  Parish  Council,  or,  if  there  is  no  clerk,  with  the 
Chairman  of  that  Council  ; 

(d)  Any  parish  in  England  or  Wales  comprised  in  a  rural  district, 
and  not  having  a  Parish  Council,  with  the  Chairman  of  the  parish 
meeting,  and  with  the  Clerk  of  the  District  Council ; 

{e)  Any  burgh  in  Scotland,  with  the  Town  Clerk  or  Clerk  ; 

(/)  Any  parish  in  Scotland,  outside  a  burgh,  with  the  Clerk  of  the 
I'arish  Council ; 

(g)  Any  urban  or  rural  district  in  Ireland,  with  the  Clerk  of  the 
District  Council. 

30.  Where  by  any  bill  power  is  sought  to  take  any  churchyard, 
burial  ground,  or  cemetery,  or  any  part  thereof,  or  to  disturb  the 
bodies  interred  therein,  or  where  p>ower  is  sought  to  take  any  common 
or  commonable  land,  as  the  case  may  be,  a  copy  of  so  much  of  the 
plans,  sections,  and  books  of  reference  recjuired  by  these  Orders  to  be 
deposited  in  the  Private  Bill  Office  in  respect  of  such  bill  as  relates  to 
such  churchyard,  burial  ground,  or  cemetery,  common  or  commonable 
land,  shall,  on  or  before  the  thirtieth  day  of  November  be  deposited 
at  the  Office  of  the  Secretary  of  State  for  the  Home  Department,  and 
a  copy  of  so  much  of  the  said  plans,  sections,  and  books  of  reference 
as  relates  to  such  common  or  commonable  land  shall,  on  or  before  the 
said  day.  be  deposited  at  the  Office  of  the  Board  of  Agriculture. 

31.  Wherever  any  plans,  sections,  and  books  of  reference,  or  parts 
thereof,  are  required  to  be  deposited,  a  copy  of  the  notice  published  in 
the  Gazette  of  the  intended  application  to  Parliament  shall  be  deposited 
therewith. 

A  petition  for  a  tramway  bill  must  be  headed  by  a  short  title  descrip- 
tive of  the  undertaking  or  bill  and  corresponding  with  that  at  the  head 
of  the  advertisement,  with  a  declaration  signed  by  the  agent,  and  a 
printed  copy  of  the  bill  annexed  shall  be  deposited  in  the  private  bill 
office  on  or  before  the  seventeenth  day  of  December.  Such  declaration 
shall  state  to  which  of  the  two  classes  of  bills  such  bill  in  the  judgment 
of  the  agent  belongs.  The  declaration  is  to  state  the  powers  given  by 
the  bill  in  certain  cases.  The  declaration  shall  also  state  that  the  bill 
does  not  give  any  powers  other  than  those  included  in  the  notices  of 
the  bill. 

By  Order  n  a  printed  copy  must  be  deposited  on  or  before  the 
eighteenth  day  of  December,  and  in  the  case  of  London  at  the  office  of 
the  County  Council,  copies  of  estimates,  declaration,  and  lists  of  owners, 
lessees,  and  occupiers,  which  are  required  by  the  Standing  Orders  of 
the  House,  shall  be  deposited  in  the  Private  Bill  Office  on  or  before  the 
thirty-first  day  of  December,  copies  of  estimates  and  declarations  must 
be  delivered  at  the  Private  Bill  Office. 

43.  If  it  be  intended  to  divert,  widen,  or  narrow  any  public  carriage 
road,  navigable  river,  canal  or  railway,  the  course  of  such  diversion, 
and  the  extent  of  such  widening  or  narrowing,  shall  be  marked  upon 
the  plan. 

45.  In  cases  of  bills  for  laying  down  a  tramway,  the  plans  shall 
indicate  whether  it  is  proposed  to  lay  such  tramway  along  the  centre 
of  any  street,  aud  if  not  along  the  centre,  then  on  which  side  of.  and 
at  what  distance  from  an  imaginary  line  drawn  along  the  centre  of 
such  street,  and  whether  or  not,  and  if  so,  at  what  point  or  points  it 
is  proposed  to  lay  such  tramway,  so  that  for  a  distance  of  thirty  feet 
or  upwards  a  less  space  than  nine  feet  six  inches,  or  if  it  is  intended  to 
run  thereon  carriages  or  trucks  adapted  for  use  upon  railways,  a  less 
space  than  ten  feet  six  inches  shall  intervene  between  the  outside  of  the 
footpath  on  either  side  of  the  road,  and  the  nearest  rail  of  the  tramway. 

All  lengths  shall  be  stated  on  the  plan  and  sections  in  miles,  furlongs, 
chains,  and  decimals  of  a  chain.     The  distance  in  miles  and  furlongs 


from  one  of  the  termini  of  each  tramway  shall  be  marked  on  the  plan 
and  section.  Each  double  portion  of  tramway,  whether  a  passing 
place  or  otherwise,  shall  be  indicated  by  a  double  line.  The  total 
length  of  the  road  upon  which  each  tramway  is  to  be  laid  shall  be 
stated  (i.e.,  the  length  of  route  of  each  tramway). 

The  length  of  each  double  and  single  portion  of  such  tramway,  and 
the  total  length  of  such  double  and  single  portions  respectively  shall 
also  be  stated. 

45A.  In  the  case  of  bills  containing  power  to  impose  on  any  lands  or 
houses,  or  to  render  any  lands  or  houses  liable  to  the  imposition  of  any 
charge  in  respect  of  any  improvement,  the  plan  shall  define  the  impfove- 
ment.  and  also  the  improvement  area  (bemg  the  limits  within  which 
the  charge  may  be  imposed). 

Book  of  Reference. 

46.  The  book  of  reference  shall  contain  the  names  of  the  owners  or 
reputed  owners,  lessees  or  reputed  lessees,  and  occupiers  of  all  lands  and 
houses  which  may  be  taken  or  used  compulsorily,  or  upon  which  any 
improvement  charge  is  imposed  or  which  are  rendered  liable  to  have  an 
improvement  charge  imposed  upon  them,  and  shall  describe  such  lands 
and  houses  respectively. 

The  amount  of  the  deposit  is  generally  ascertained  by  the  l*arlia- 
mentary  agent.  With  reference  to  the  plans,  these  must  comply  with 
the  terms  of  the  following  order. 

In  the  case  of  double  lines  (including  passing-places),  the  distance 
between  the  centre  lines  of  each  line  of  tramway  shall  be  marked  on 
the  plans.  This  distance  must  in  all  cases  be  sufficient  to  leave  at 
least  fifteen  inches  between  the  sides  of  the  widest  carriages  and 
engines  to  be  used  on  the  tramways  when  passmg  one  another.  The 
gradients  of  the  road  on  which  each  tramway  is  to  be  laid  shall  be 
marked  on  the  section.  Every  crossing  of  a  railway,  tramway,  river, 
or  canal,  shall  be  shown,  specifying  in  the  case  of  railways  and  tram- 
ways whether  they  are  crossed  over,  under,  or  on  the  level. 

All  tidal  waters  shall  be  coloured  blue. 

All  places  where  for  a  distance  of  thirty  feet  and  upwards  there  will 
be  a  less  space  than  nine  feet  six  inches  between  the  outside  of  the 
footpath  on  either  side  of  the  road  and  the  nearest  rail  of  the  tramway 
shall  be  indicated  by  a  thick  dotted  line  on  the  plans  on  the  side  or 
sides  of  the  line  of  tramway  where  such  narrow  places  occur,  as  well 
as  noted  on  the  plans,  and  the  width  of  the  road  at  those  places  should 
also  be  marked  on  the  plans. 

The  preceding  paragraph  shall  apply,  in  the  case  of  a  tramroad, 
wherever  it  is  carried  along  a  street  or  road. 

56.  An  estimate  of  the  expense  of  the  undertaking  under  each  bill 
of  the  second  class  shall  be  made  and  signed  by  the  person  making  the 
same. 

57.  In  the  case  of  a  tramway  bill  authorising  the  construction  of 
works  by  other  than  an  existing  tramway  company,  incorporated  by 
Act  of  Parliament,  possessed  of  a  railway  or  tramway  already  opened 
for  public  traffic,  and  which  has  during  the  year  last  past  paid 
dividends  on  its  ordinary  share  capital,  and  which  does  not  propose  to 
raise  under  the  bill  a  capital  greater  than  its  existing  authorised 
capital,  a  sum  not  less  than  five  per  cent,  on  the  amount  of  the 
estimate  of  expense,  or  in  the  case  of  substituted  works,  on  the  amount 
by  which  the  expense  thereof  will  exceed  the  expense  of  the  works  to 
be  abandoned. 

$S.  Where  the  work  is  to  be  made,  wholly  or  in  part,  by  means  of 
funds,  or  out  of  money  to  be  raise<l  upon  the  credit  of  present  surplus 
revenue,  l>elonging  to  any  society  or  company,  or  under  the  control  of 
directors,  trustees,  or  commissioners,  as  the  case  may  be,  of  any 
existing  public  work,  such  parties  being  the  promoters  of  the  bill,  a 
declaration  stating  those  facts,  and  setting  forth  the  nature  of  such 
control,  and  the  nature  and  amount  of  such  funds  or  surplus  revenue, 
and  showing  the  actual  surplus  of  such  funds  or  revenue,  after  deduct- 
ing the  funds  re(|uired  for  purposes  authorised  by  any  Act  or  Acts  of 
Parliament,  and  also  the  funds  which  may  be  recjuired  for  any  other 
work  to  be  executed  under  any  bill  in  the  same  session,  and  given 
under  the  common  seal  of  the  society  or  company,  or  under  the  hand 
of  some  authorised  officer  of  such  directors,  trustees,  or  commissioners 
may  be  deposited,  and  in  such  case  no  deposit  of  money  shall  be 
required  in  respect  of  so  much  of  the  estimate  of  expense  as  shall  be 
provided  for  by  such  surplus  funds. 

Orders  57  and  58  of  the  House  of  Lords  Standing  Orders  are  to  the 
same  eftect. 

135.  The  owner,  lessee,  or  occupier  of  any  house,  shop,  or  ware- 
house in  any  street  or  road  through  which  it  is  proposed  to  construct 
any  tramway,  and  who  alleges  in  any  petition  against  a  private  bill  or 
Provisional  Order  that  the  construction  or  use  of  the  tramway  proposed 
to  be  authorised  thereby  will  injuriously  affect  him  in  the  use  or  enjoy- 
ment of  his  premises,  or  in  the  conduct  of  his  trade  or  business,  shall 
be  entitled  to  be  heard  on  such  allegations  before  any  Select  Com- 
mittee to  which  such  private  bill  is  referred. 

i68c.  In  every  bill  for  the  construction  of  a  tramroad  of  railway 
gauge,  and  intended  to  communicate  with  a  railway,  a  clause  shall  be 
inserted  that  the  provisions  of  the  Railway  and  Canal  Traffic  Act, 
1854,  and  of  the  Railway  and  Canal  Traffic  Acts,  1873  and  1888,  shall 
apply  to  the  company  as  if  they  were  a  railway  or  canal  company,  and 
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to  the  tramroad  to  be  authorised  by  the  Act  as  if  such  tramroad  were 
a  railway  or  canal. 

i6y.  In  every  tramroad  bill  the  length  of  so  much  of  any  tramroad 
as  is  to  be  constructed  along  any  street  or  road,  or  upon  any  street  or 
road,  or  upon  any  waste  or  open  ground  by  the  side  of  any  street  or 
road,  shall  be  set  forth  in  miles,  furlongs,  chains,  and  links  or  yards, 
or  decimals  of  a  chain,  in  the  clause  describing  the  works. 

170.  In  every  tramway  bill  the  length  of  each  tramway  must  be 
set  forth  in  miles,  furlongs,  chains,  and  yards,  or  decimals  of  a  chain, 
in  the  clause  describing  the  works,  with  a  statement  in  the  case  of  each 
tramway,  whether  it  is  a  single  or  a  double  line. 

The  following  Orders  have  special  relation  to  work  which  may  be 
authorised  to  be  carried  out  by  local  authorities : 

170A.  No  powers  shall  be  given  to  any  local  authority  to  construct, 
actjuire,  take  on  lease,  or  work  any  tramway,  or  portion  of  Tramway, 
beyond  the  limits  of  their  district,  unless  such  tramway  or  portion  of 
tramway  is  in  connection  with  the  tramway  belonging  to  or  authorised 
to  be  constructed,  acquired,  or  worked  by  the  local  authority,  and 
unless  the  Committee  on  the  bill  shall  determine  that,  having  regard 
to  the  special  local  circumstances,  such  construction,  ac<juisition, 
taking  on  lease,  or  working  ought  to  be  sanctioned. 

In  every  case  in  which  the  Committee  shall  so  determine,  they  shall 
specify  what  portion  of  the  tramway  will  be  situate  beyond  the  district 
of  the  local  authority  to  which  the  power  of  construction,  acquisition, 
or  taking  on  lease  is  given,  and  shall  insert  a  clause  for  the  protection 
of  the  local  authority  of  the  district  in  which  such  tramway  or  portion 
of  tramway  will  be  situate  in  the  terms  mutatis  mntandis,  of  section  43 
of  the  Tramways  Act,  1870,  except  that  the  Committee  may,  if  they 
think  fit  in  the  special  circumstances  of  the  case,  substitute  a  period 
not  exceeding  forty-two  years  for  the  period  of  twenty-one  years 
mentioned  in  that  section. 

171.  Where  a  local  authority  are  empowered  to  work  any  tramways 
belonging  to,  or  authorized  to  be  constructed  or  acquired  by  them,  the 
Committee  on  the  bill  may,  if  they  think  fit  under  the  special  circum- 
stances of  the  case,  empower  the  local  authority  to  enter  into  agree- 
ments for  running  powers  over  any  tramways  in  connection  with  the 
tramways  so  worked  or  to  l)e  worked  by  them,  and  such  running 
powers  shall  be  deemed  to  be  a  purpose  of  the  Public  Health  Act, 
1875,  and  the  expenses  of  the  exercise  of  such  powers  shall,  in  the 
event  of  deficiency  in  the  tramway  account,  be  defrayed  out  of  a  local 
rate,  as  defined  by  the  Tramways  Act,   1870.      Provided  that  in  any 

.  such  case  the  Committee  on  the  bill  shall  make  provision  : 

(i)  That  no  such  agreement  shall  have  effect  until  approved  by  the 
Board  of  Trade  ; 

(2)  That  all  enactments,  by-laws,  and  regulations  relating  to  the 
use  of  or  the  running  of  carriages  upon  the  tramways,  and  the  taking 
of  tolls  and  charges  therefor,  shall,  so  far  as  applicable,  extend  and 
apply,  mutatis  mutandis,  to,  and  shall  be  observed  by,  the  local  authority 
exercising  such  running  powers  ; 

(3)  That  such  running  powers  shall  in  no  case  be  exclusive,  and  shall 
cease  unconditionally  at  the  expiration  of  seven  years  from  the  date  of 
the  agreement . 

(4)  That  further  agreements  for  the  exercise  of  such  running  powers 
may  be  made  from  time  to  time  with  the  approval  of  the  Board  of 
Trade  for  any  period  not  exceeding  seven  years,  providing  that  such 
powers  shall  cease  unconditionally  at  the  expiration  of  the  period  for 
which  the  same  are  given  ; 

(5)  That  all  questions  in  dispute  as  to  the  construction  of  or  arising 
in  consequence  of  such  agreements  shall  be  determined  by  arbitration. 

And  the  Committee  shall  rep>ort  the  circumstances  specially  to  the 
House. 

The  practice  when  the  bill  comes  before  Committee  and  counsel  are 
engaged  is  not  given  here.  This  is  a  matter  which  the  promoters  may 
well  leave  in  other  hands.  The  bill  follows  the  course  of  other  bills, 
and  requires  the  sanction  of  both  Houses  before  it  becomes  law.  In 
Committee,  if  opposed,  it  is  necessary  sometimes  that  a  number  of 
witnesses  should  be  called  ;  if  unopp>osed,  naturally  few  are  needed  to 
prove  the  preamble. 

Metropolitan  District  Electrification. — A  trial  trip  took  place 
in  the  early  hours  of  the  morning  on  March  28.  over  the  electrified 
District  Railway  between  Mill  Hill  Park  and  Bow  Road.  General 
satisfaction  with  the  results  was  expressed  by  the  guests  and  railway 
officials  present,  among  whom  were  Mr.  John  Young,  general  manager 
of  the  District  Railway:  Mr.  Soar,  traffic  manager;  Mr.  King, engineer : 
Mr.  Ellis,  general  manager  of  the  Metropolitan  Railway ;  Mr.  Chap- 
man, engineer-in-chief  of  the  London  Underground  Railway  Company ; 
and  Mr.  A.  P.  Trotter,  electrical  adviser  to  the  Board  of  Trade. 

Top-covered  Cars  at  Newcastle.— The  two  top-covered  cars  the 
Newcastle  Corporation  have  been  experimenting  with  have  proved  so 
successful  that  they  have  realised  over  30s.  a  day  more  than  the  ordinary 
cars.  The  Tramways  Committee  have  already  agreed  to  cover  twenty- 
two  of  the  same  type  of  cars,  as  they  are  being  sent  in  for  ordinary 
repairs  and  re-painting.  It  is  expected  an  additional  newly-constructed 
car  will  be  brought  on  to  the  lines  each  fortnight,  until  this  section  of 
work  is  completed. 


BOILER  HOUSE  ECONOMIES/ 


By    Reginald    S.    Downe,    M.I.E.E., 

Borough  Klcctrical  Engineer,  Southport. 

The  problem  is  to  deliver  a  unit  of  electricity  at  the  station  bus-bars, 
with  the  minimum  number  of  lbs.  of  coal,  and  this  (juestion  is  the  most 
difficult  one  the  engineer  has  to  face  in  the  power  house,  but  the  one 
most  likely  to  give  the  l)est  money  return  for  the  time  expended  on  it. 
Coal  in  some  cases  accounts  for  50  per  cent,  of  the  total  costs.  None 
of  the  items  which  make  up  the  total  costs  of  production,  with  the 
exception  of  coal,  are  capable  of  l)eing  materially  reduced,  as  the 
economical  limit  has  been  reached  ;  any  further  reduction  can  only  be 
brought  about  by  increased  output. 

A  paper  was  read  by  a  member,  Mr.  A.  S.  (iiles.  in  January,  1904, 
before  the  Manchester  section  of  the  Institution  of  Electrical  ICngineers. 
From  data  supplied  by  the  chief  engineers  of  a  large  numl>er  of  central 
stations.  Mr.  Giles  compiled  a  table  giving  particulars  of  coal  consump- 
tion, load  factor,  etc.,  which  has  l>een  with  his  kind  permission 
attached  to  this  paper  (Table  A).  The  stations  here  tabulated 
represent  fairly  well  the  best  practice  now  prevailing  in  this  country, 
yet,  the  particulars  given  are  so  widely  divergent  that  it  is  difficult  to 
account  for  them.  For  instance,  non-condensing  stations  with 
moderate  load-factor  and  low-priced  slack  consume  65  lbs.  per  unit 
generated,  whereas  there  are  condensing  stations  with  similar  priced 
slack  and  higher  load-factor  consuming  10  lbs.  and  upwards.  Broadly 
speaking,  the  only  conclusion  one  can  arrive  at  after  carefully  studying 
the  table,  is  that  the  stations  with  the  largest  output  and  highest  load- 
factor  appear  to  give  the  best  results,  and  that  the  other  contradictory 
figures  must  be  due  to  local  or  special  conditions  unknown  to  engineers. 
A  central  station  is  run  on  a  money  basis,  and  all  the  conditions  are 
carefully  studied  when  the  lay-out  of  plant  is  decided  upon  ;  one  can 
therefore  only  work  in  the  most  economical  manner,  and  introduce 
such  improvements  and  modifications  as  will  give  a  reasonable  return 
on  the  capital  outlay.  ICach  separate  station  has  to  be  dealt  with  on 
its  merits,  and  the  measure  of  success  is  the  net  saving  in  the  coal  bill 
at  the  end  of  the  year. 

The  great  majority  of  stations  burn  bituminous  slack,  costing  from 
6s.  to  I2S.  per  ton  dehvered  in  the  bunkers.  Where  the  railway  rate 
is  high  and  smoke  conditions  stringent,  Welsh  coal  is  used ;  in  a  few 
cases  where  it  is  available,  smudge,  or  low  grade  fuels  are  burned. 
This  point  is  entirely  settled  by  local  conditions. 

Assuming  bituminous  slack  is  used,  how  many  pounds  ought  to  be 
considered  the  maximum  necessary  to  generate  a  unit  of  electricity.' 
In  a  well-designed  condensing  station,  with  economisers  and  super- 
heaters, and  having  a  load-factor  of  not  less  than  15  per  cent.,  in  the 
author's  opinion,  with  the  experience  at  present  available,  it  ought 
not  to  exceed  5  lbs.  This  (juantity  of  coal  should  cover  all  the  losses 
between  the  furnace  and*the  engine.  Several  private  industrial  plants 
are  now  generating  a  unit  of  electricity  with  31b.  of  cheap  slack.  No 
comparison  however  can  be  made  between  the  coal  consumption  of 
private  plants  and  public  supply  stations,  the  nature  of  supply  being 
totally  dissimilar.  The  results  obtained  are  excellent,  but  under  the 
same  favourable  conditions  one  could  do  better. 

Before  this  problem  can  be  dealt  with,  it  is  necessary  to  know  where 
the  losses  are  taking  place.  Are  they  due  to  low  boiler  efficiency, 
steam  range  losses,  excessive  steam  consumption  of  engines,  or  all 
three  ?  To  enable  this  this  to  be  ascertained  it  is  necessary  to  have  a 
rigid  weekly  analysis  of  units  generated,  together  with  coal  and  water 
used.  In  most  works  completed  quite  recently  provision  has  been 
made  for  these  measurements,  and  it  is  possible  to  have  a  daily  analysis 
which  enables  a  close  check  to  be  obtained,  and  any  discrepancies  to  be 
immediately  looked  into.  A  number  of  stations  of  earlier  date  are  not 
so  well  provided  in  this  respect.  It  is,  however,  possible  for  all  to 
obtain  the  weekly  consumption  of  coal,  and  thereby  calculate  the 
pounds  of  coal  per  unit  generated. 

The  measurement  of  water  unfortunately  is  not  such  a  simple 
matter ;  in  many  cases  where  the  supply  is  not  obtained  from  the 
town's  mains  it  is  not  possible.  Several  stations  have  recently  had 
water  meters  fixed  ;  in  some  cases  to  each  boiler,  and  in  others  to  the 
main  feed  ranges.  The  author  has  tried  several  types  of  meters  fitted 
on  the  suction  and  on  the  delivery  sides  of  the  feed-pumps,  but  found 
after  a  few  weeks  of  constant  running  that  water  was  passing  without 
being  recorded.  It  would  be  instructive  to  have  the  experience  of  those 
members  who  have  water  meters  at  work  as  to  test  their  accuracy. 
In  a  large  number  of  evaporation  tests  recently  carried  out  by  the 
author,  meters  have  been  discarded  and  two  measuring  tanks  used 
instead.  Where  a  duplicate  feed  range  is  available,  tests  of  this 
character  are  quite  simple.  If  it  is  not  possible  to  isolate  an 
economiser  for  the  purpose  of  a  test,  hot  water  from  the  economiser 
delivery  can  be  run  into  one  tank,  whilst  the  other  is  Ijeing  emptied 
and  pumped  into  the  boiler,  at  190    to  200    F. 

♦  Paper  read  before  the  Incorporated  Municipal  KlecU-ical  Association  at  Derb>, 
June,  1904. 
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Table   A. — Coal  Consumption   in   Electricity   Supply   Central   Stations. 

Year   1902—1903. 


Name  of  Town. 

m 
Quality  and  Calorific  Value. 

How  Fired, 

Mechanical  or 

Hand. 

Steam  or 
Electric 
Auxiliary 
Machinery 
Nunber  of 
Units  used. 

Condensing 

or  Non- 
condensing. 

Percentage 
of  Output 

Non- 
condensing. 

Superheat 
in  degrees 
Fahrenheit. 

Price 
per  Ton. 

Lb.  per 
Unit 

Gener- 
ated. 

Cost 

U^it 
Gener- 
ated. 

Load 
Factor 

on 
Feeders 

Aberdeen           

South   Hetton,  Wearmouth,  Wilson 
and  Clyde,  etc 

hand  and 
mechanical 

1 

both 

i 

both 

13-4  N.C. 

none 

11/6— Il/lO 
11,9—12,6 



d. 

•47 

17-49 

Blackburn         

Wigan  slack  11,900         

mechanical 

l>oth 

both 

— 

none 

7  3 

10 

•3S 

»7-45 

Black|>ool          

Lanes,  slack  and  nuts 

both 

steam 

N.C. 

- 

very  little 

10,'-  aver. 

15*4 

•826 

14-32 

Bootle     

Lanes,  slack         

mechanical 

both 

condensing 

- 

none 

76 

9-02 

*357 

2844 

Bradford 

11,700  to  13,000  B.T.U 

mechanical 

both 

both 

200  N.C. 

partially 

99  about 

4-1 

•214 

2093 

Bristol     

Rhynmey  washed  peas  13.500  to  14,000 
Hanham  slack  12.500  to  13.000 

mechanical 

i    mostly  steam 

condensing 

— 

partly 

500^—560- 

11/10—7,6 

8-6 

•54 

>375 

Burnley 

Small  lump  13,290          

both 

electric 

condensing           — 

none 

103 

5*2 

•28 

»5'59 

Croydon 

Best  Welsh           

hand 

nearly  all 
372.140 

condensing            — 

partly  up 

to  500 

246 

5-03 

•66 

i6-8i 

Derby      

Small  peas  14,103 

both 

both 

condensing           — 

50 

7,« 

132 

•543 

i3-3r. 

Devon  port        

Welsh         

hand 

steam 

condensing           — 

35 

14:2 

9-6 

•72 

19*02 

Dundee   

Fife  small  about  11,000 

both 

225.000 
almost  all 

condensing      8%  N.C. 

very  little 

9'<5-7/- 

77 

•35 

>3-63 

East  Ham          

Hucknell  steam  and  slack       

hand 

_ 

condensing           — 

60°  alwve 

19  9— 12  6 

6-2 

•6 

12-95 

Edinburgh         

Washed  nuts  12,500        

almost  entirely 
mechanical 

l>oth 

non-                 — 
condensing 

slightly 

6,ii-7^» 

6-35 

•247 

M'3i 

(ilasgow 

Washed  nuts  1 1, otto        

mechanical 

all  purposes 
745.H01 

condensing           — 

5CH1 

7;- 

6-05 

•227 

1401 

Halifax 

Nuts  and  slack     

mechanical 

l>oth  409,015 

condensing           — 

430  to  450 

7/6 

9-6 

•30 

1698 

Hudderslield     

Slack           

l>oth 

both 

condensing           — 

none 

5/5 

n-o2 

•296 

10-47 

Hull 

Yorkshire  steam  14, 7«V) 

hand 

steam 

condensing           — 

none 

124 

7"5 

•465 

9  (,6 

Lpe<ls       

Smudge  10,000     ii.oco 

mechanical 

steam 

condensing            — 

portion  to 
4O0 

none 

5- 

8-4 

•224 

12-31 

NoitinRham       

Partly  large  and  partly  pea  nuts  9.000 

lO.IMK)     ... 

both 

steam  chiefly 

N.C.                 — 

9-     9(> 

6-5 

*37 

1631 

Salford 

Slack           

mechanical 

fil<^c.  554. 3« I 

condensing           — 

50  to  i(X) 

8/4 

4*3 

•244 

21-84 

Sheffield 

Engine  slack  1 2,otM)        

mechanical 

- 

condensing 

none 

7/9 

7H 

•32 

11-92 

Southport          

Slack           

han<l 

both  95,377 

condensing           — 

(ui  to  100 

86 

6-5 

•295 

15-31 

South  Shields 

Small          

han<l 

steam 

condensing           — 

none 

96 

6-3 

•32 

15'S2 

St.  Helens         

Lanes,  slack          

hand 

l>oth 

con<lensing           — 

460 

6/9 

5 

•18 

1978 

Sunderland       

Durham  l>ean  and  small  i3,4S«> 

mechanical 

both 

both           40%  N.C. 

none 

9  10 

10 

•535 

17-87 

West  Ham        

Bi»si  Welsh  Derby  |>ea  n'lis     

both 

steam 

condensing           -  - 

slightly 

206     138 

- 

•75 

12S2 

hand 

both 

10%  N.C. 

none 

7  3    91 

79 

•43 

18-38 

South  Coinitry  Station 

Tredegar  best  Welsh  I3.5fv»    

hand 

both  180,177 

both                  - 

n  jue 

22/4i 

52 

'C^i7 

17  3S 

Bolton     

Engine  slack         

mechanical 

1     both  427.351 

both            16%  N.C. 

ICO 

7« 

7 

•281 

1887 

Manchester       

Washed  slack  13,900      

mechanical 

both  1,368,794 

both            22%  N.C. 

9«^^  3"%  of 
plant 

911 

5-22 

•27 

1861 

Tramway 

Generating 

Stations. 

I 

1         "~ 

1     39f>    400 

68 

3-64 

•13 

Glasgow 

Washed  singles  10,000 

mechanical 

1     elec.  988,000 

1 
condensing 

477 

Sheffield 

Treeton   washed  and   screened   nuts 
i3.7<io       

principally 
hand 

partly 

1 

1  condensing           — 

1                       1 

none 

1 

88 

4"3 

•2 

37-15 

Hull         

Hickleton  Main  washed  slack 

1     mechanical 

partly  93.861 

1  condensing 

- 

none 

\2  \ 

8-9 

•58 

29-5 

The  various  directions  and  means  through  which  one  may  still  hope 
to  effect  a  further  reduction  in  our  coal  consumption  are  included  in 
the  following  list  : 

1.  The  influence  of  output  and  load-factor. 

2.  Bonus  system  for  firemen. 

3.  Superheating. 

4.  Mechanical  stoking  and  forced  draught. 

5.  Fuel  analysis. 

(^.  Analysis  of  flue  gases, 

7.  Auxiliary  plant. 

8.  Feed-water  purification  and  heating. 

9.  Prevention  of  radiation. 

Thk  Effect  of  Output  and  Lo.xd-factor. 

The  stations  having  the  largest  outputs  and  the  highest  load-factors 
show  the  best  coal  results.  The  coal  bill  of  a  station  in  its  early 
stages,  before  the  output  has  reached  a  reasonable  figure,  is  often 
abnormal,  owing  to  its  being  ready  to  supply  before  there  is  much 
demand.  The  conditions  are  not  favourable  to  economical  running,  as 
the  fuel  required  for  banking,  keeping  steam  on  ranges,  etc.,  is  out  of 
proportion  to  the  output. 

The  effect  of  a  bad  load-factor  is  more  pronounced  in  the  boiler- 
house  than  in  the  engine-room.     Diagram  i  attached  shows  Southport 


curves  of  load-factor,  output,  and  pounds  of  coal  per  unit  generated 
for  the  year  1903-4. 

With  graduated  sizes  of  units  it  is  possible  to  run  the  generating 
plant  in  a  fairly  economical  manner.  A  standing  engine  does  not 
waste  coal.  According  to  Stromeyer  :  "Under  ordinary  working  con- 
ditions the  radiation  from  a  boiler  amounts  to  from  5  to  10  per  cent. 
If  we  work  a  boiler  only  at  half  of  its  power  the  amount  of  radiation 
will  still  he  the  same,  for  the  steam  temperature  is  not  altered,  but  the 
ratio  of  loss  by  radiation  to  heat  put  into  the  boiler  is  doubled.  On 
the  other  hand,  if  a  boiler  is  overworked,  resulting,  of  course,  in 
inefficiency  of  the  heating  surface,  the  relative  loss  by  radiation  is 
very  much  reduced." 

From  this  it  appears  conclusive  that  the  number  of  boilers  under 
steam  should  be  kept  to  the  minimum  possible,  and  some  method  of 
assisted  draught  fitted  to  help  us  over  the  peak  of  the  load. 

The  author  thinks  it  will  be  admitted  that  with  the  class  of  slack 
usually  burnt,  under  natural  draught,  the  boiler  duty  is  much  lower 
than  the  maximum  ;  in  many  cases  the  number  of  boilers  under  steam 
could  be  reduced  25  per  cent.  The  station  with  which  the  author  is 
connected  has  I^ancashire  boilers,  and  the  coal  required  for  lighting 
and  banking  fires  has  been  found  in  the  winter  months  to  amount  to 
between  5  and  7  per  cent,  of  the  coal  consumed.    There  was  a  difference 
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of  2  per  cent,  in  economy  between  banking  fires  on  the  8  ft.  6  in. 
boilers  and  allowing  fires  to  die  out  on  the  7  ft.  boilers,  and  vicf  versa. 
A  considerable  amount  of  coal  may  be  saved  by  finding  out  what 
banking  conditions  are  most  suited  to  the  boilers  at  different  periods  of 
the  year. 

HoNUs  System  for  Firemen. 

The  personal  factor  in  the  form  of  the  fireman  has  the  greatest 
influence  on  the  reduction  of  coal  costs,  after  output  and  load-factor. 
In  a  test  quoted  by  Mr.  Bryan  Donkin,  four  good  stokers  were  put  to 
fire  the  same  boiler — a  two-flued  30  ft.  I^ncashire  under  the  same 
conditions.  There  was  a  diflerence  between  the  most  and  least  expert 
of  23  per  cent,  in  capacity  and  18  per  cent,  in  economy,  a  saving  of 
£'j  to  /8  per  week,  with  coal  at  los.  per  ton. 

.\U  raw  material  from  which  there  is  no  valuable  bye-product  passes 
through  the  hands  of  the  fireman.  As  a  rule  he  does  his  best,  ie., 
with  a  fluctuating  load  he  draws  a  fairly  straight  line  on  a  recording 
steam  pressure  chart.  He  knows  that  the  less  coal  he  throws  on.  the 
less  manual  labour  he  is  called  upon  to  perform  ;  he  may  also  have  a 
conscientious  idea  that  by  economising  coal  he  is  husbanding  the 
national  resources.  Generally  speaking,  beyond  that  he  has  no 
incentive  to  economy,  and  provided  he  keeps  a  steady  head  of  steam, 
is  not  mterfered  with.  The  man  who  actually  burns  the  coal  is  the  one 
who  can  effect  the  economies. 

When  the  managing  engineer  has  convinced  himself  that  there  are 
no  leakages  through  the  brickwork,  when  the  dampers  are  easily 
accessible,  draught  gauges  have  been  fitted  to  the  chimney  and  each 
boiler,  and  CO.,  recorder  has  been  fixed,  he  has  done  all  that  can 
possibly  be  foreseen,  aud  the  rest  must  naturally  be  left  to  the  leading 
firemen. 

.\  pecuniary  incentive  is  a  great  help  towards  reducing  the  coal  bill. 
If  a  central  station  has  not  reached  what  it  considers  its  minimum 
coal  consumption,  it  is  worth  while  paying  at  least  2s.  to  save  20s. 
worth  of  coal,  which  it  could  not  otherwise  do.  It  would  be  interesting 
to  know  what  results  have  been  obtained  by  this  means.  At  Southport 
a  coal  bonus  has  been  recently  introduced,  and  the  following 
particulars  have  been  added,  as  they  may  be  of  interest  to  the 
members  : 

The  present  contract  price  of  coal  is  7s.  per  ton,  delivered  in  the 
bunkers. 

The    approximate    number  of  units    generated   per    annum 
2,327.600. 

The  average  number  of  units  generated  per  week  ^44,800. 
A  saving  of  one-tenth  of  a  lb.  of  coal  per  unit  generated  on  the 
averaged  weekly  output  ^;f  2  lOs.  od. 

The  bonus  is  divided  amongst  the  four  leading  firemen,  and  is 
distributed  monthly. 

It  has  been  fixe<l  at  is.  per  week  per  fireman  for  each  tenth  of  a 
lb.  of  coal  saved,  i.e.,  for  every  5^)8.  worth  of  coal  saved  ir>s.,  or 
28  5  per  cent.,  is  given  as  bonus. 

The  lbs.  of  coal  below  which  a  bonus  is  given  has  been  fixed  for  the 
next  financial  year  at  6-5  lbs.  for  the  summer  months  and  5.5  for  the 
winter  months.  If  we  have  to  pay  more  for  our  coal,  the  saving  per 
ton  is  proportionately  greater.  Diagram  2  shows  the  bonus  line  at 
present  fixed,  and  the  lbs.  of  coal  consumed  for  each  month  during  the 
past  three  financial  years,  the  load-factors  being  14-22,  15  31,  and  14*49 
respectively. 

Superheating. 

No  practical  difficulties  are  experienced  by  using  a  moderate  super- 
heat up  to  500'  F.  The  saving  in  coal  and  steam  may  amount  to 
between  10  and  20  per  cent,  and  is  greater  where  the  engines  are 
working  under  economical  conditions,  and  where  a  steam  ring  is  in  use 
or  the  steam  ranges  are  inordmately  long.  A  superheater  attached  to 
a  boiler  may  abstract  10  per  cent,  of  the  heat  in  the  flue-gases,  and 
reduce  the  efficiency  of  the  boiler  by  this  amount ;  as  this  10  per  cent, 
extra  heat  in  the  steam  may  reduce  the  engine  losses  by  20  per  cent, 
the  net  gain  is  very  great  and  alone  would  warrant  adoption.  The 
saving  in  steam  is  greater  than  the  saving  in  coal,  due  to  fuel  being 
required  to  obtain  the  superheat. 

Tables  in  text-books  show  the  great  saving  to  be  obtained  in  coal 
and  steam  consumption  by  even  a  moderate  superheat.  Many  stations 
are  now  working  with  superheaters  in  side-flues,  which  only  increase 
the  temperature  some  50'  F.  ;  the  gain  in  economy  though  great 
could  be  increased  a  further  5  per  cent,  by  raising  the  superheat  an 
additional  50    F.  at  the  engine. 

The  author  has  superheaters  fitted  in  the  downtakes  of  all  his 
Lancashire  boilers,  and  has  been  able,  by  adding  firebrick  combustion 
chambers,  to  raise  the  temperature  of  the  steam  leaving  the  super- 
heaters from  80  F.  to  150  .  Superheaters  fitted  in  this  way  give  a 
fairly  constant  degree  of  superheat,  and  require  practically  no  attention. 
A  consideration  of  the  various  types  of  superheaters  is  outside  the 
scope  of  this  paper,  but  the  author  is  of  opinion  that  where  a  high 
superhe.it  of  constant  temperature  is  required  (as  in  pure  turbine 
stations),  separately  fired  superheaters  would  be  preferable. 

The  following  figures  were  obtained  at  Southport  on  two  eight-hour 
tests  carried  out  on  a  2501  11.  i».  horizontal  Musgrave-Corliss  condensing 


engine,  supplied  with  steam  from  a  7  ft.  by  28  ft.  hand-fired  Lancashire 
boiler,  with  and  without  a  Musgrave  superheater  : 


Without 
Sujierheaier. 


»  With 
Superhoaicr. 


Water  per  i.hp..  per  hour 
Water  |>er  unit 
Coal  per  i.h.I'.  per  hour 
Coal  per  unit 


Ih.  16-30  ir.58 

...     lb.  2927  24»4 

...     lb.  1-89  160 

...     lb.  340  2-86 

Average  superheat  at  engine,  85    F. 


Saving  per  cent, 
in  favour  of 
Si.l»orheHter. 


17 
16 


At  the  time  of  this  test  a  ring  steam  range  was  in  use.  which  has 
since  been  discarded ;  a  similar  test  if  taken  to-day  would  not  show- 
quite  the  same  saving. 

Mechanical  Stoking  and  Forced  Draught. 

To  what  extent  does  mechanical  stoking  influence  the  coal  con- 
sumption in  central  stations?  Makers'  tests  do  not  help  much,  as  they 
are  not  carried  out  under  every-day  conditions.  Table  A  does  not 
show  that  stations  mechanically  fired  are  more  economical  than  those 
hand  fired.  In  a  large  power-house,  having  modern  coal-handlin« 
plant,  mechanical  stokers  undoubtedly  save  labour,  and  where  the 
load-factor  is  high  give  economical  results.  In  the  class  of  station 
under  consideration,  viz.,  that  having  a  total  plant  capacity  not  ex- 
ceeding from  4,000  to  5,000  I.  HP.,  mechanical  stokers  are  usually 
employed  to  enable  bituminous  coal  to  be  burned  with  a  minimum  of 
smoke.  Where  the  coal  has  to  l>e  thrown  into  the  hoppers  by  hand 
there  is  no  saving  in  labour,  and  it  is  doubtful  whether  any  economy 
can  be  shown  over  hand-firing  when  the  interest,  repairs,  and  cost  of 
running  are  taken  into  account,  while  on  the  other  hand  there  may  be 
obvious  disadvantages. 

The  author  does  not  wish  to  enter  into  a  dissertation  on  the  various 
types  of  coking  or  sprinkling,  over-feed  or  under-feed  stokers,  but 
would  be  glad  to  elicit  information  from  those  engineers  who  have 
charge  of  hand  and  mechanically  fired  boilers,  as  to  the  economy  or 
otherwise  of  the  latter  method  of  firing.  As  the  furnace  conditions  are 
constant  and  uniform  there  should  l>e  a  saving,  but  from  figures 
supplied  to  the  author  from  various  stations  employing  mechanical 
stokers,  it  does  not  appear  to  him  that  this  is  attained  in  practice. 
Many  types  of  stokers  require  steam  for  cooling  the  Ixirs,  and  in  one 
station  where  this  was  tested  it  amounte<l  to  as  much  as  11-5  per  cent., 
but  this  was  afterwards  reduced  to  3  per  cent.  At  sea  where  the  con- 
ditions do  not  lend  themselves  to  mechanical  stoking  good  results  are 
unquestionably  obtained  by  hand-firing. 

With  but  few  exceptions  natural  draught  is  depended  upon  for  the 
combustion  of  fuel.  Is  it  possible  by  adding  induced  or  forced  draught 
so  to  increase  the  evaporation  and  economy  that  after  paying  all 
charges  there  would  be  a  saving  that  would  be  worth  obtaining  ?  .V 
chimney  is  a  rough-and-ready  way  of  inducing  the  air  to  flow  into  the 
furnaces  with  sufficient  velocity  to  cause  the  fuel  to  burn  ;  it  has  the 
merit  of  being  absolutely  reliable  and  the  upkeep  is  nil.  ICnergy  must 
be  expended  in  bringing  the  air  to  the  coal,  but  as  a  chimney  may 
require  20  per  cent,  of  the  heat  units  in  the  coal,  this  work  may  l)e 
carried  out  much  more  efliciently  by  other  means. 

The  apparent  advantages  of  forced  draught  are:  (i)  The  steaming 
power  may  be  increased  30  to  40  per  cent,  without  injury  ;  (2)  Higher 
temperature  of  combustion,  giving  a  higher  evaporative  efilect  for  the 
fuel :  (3)  Air  supply  under  control. 

Stromeyer  in  his  Memorandum  (1902)  states  :  *'  Perfect  combustion 
is  of  far  more  importance,  both  as  regards  the  efficiency  of  a  boiler  and 
the  power  to  be  got  out  of  it,  than  is  within  limits  either  the  amount  of 
heating  surface  or  its  arrangement." 

The  furnaces  usually  fitted  by  boilermakers  are  only  suitable  for 
burning  anthracite  coal  or  coke.  .As  the  majority  of  boilers  burn 
bituminous  coal,  the  efficiencies  are  extremely  low,  but  could  be  raised 
if  the  furnaces  were  designed  to  suit  the  class  of  fuel  burned.  In  a  coal 
containing  over  10  per  cent,  of  volatile-hydrocarbon,  a  high 
temperature  in  the  combustion  chamber  (approx.  iioo  F.)  is 
absolutely  necessary  for  combustion.  In  most  furnaces  when  the  gases 
have  distilled  they  immediately  come  in  contact  with  water-c(K>letl 
plates,  and  are  reduced  in  temperature  before  combustion  takes  place. 
Until  the  temperature  of  combustion  is  raised  sufficiently  highly,  the 
thermal  efficiencies  of  boilers  burning  this  class  of  fuel  will  remain  in 
the  neighbourhood  of  50  percent. 

Fuel  Analysis. 

It  is  essential  that  the  quality  of  the  coal  used  should  not  be 
frequently  changed,  otherwise  firemen  cannot  obtain  the  best  results. 
How  can  one  ascertain  that  the  quality  of  coal  contracted  for  is  being 
delivered  ?  Some  engineers  argue  that  by  buying  the  cheapest  slack 
obtainable  in  the  district  any  deviation  from  the  contract  must  l>e  in 
their  favour,  but  this  meth(xl  of  procedure  cannot  always  be 
recommended.  Calorimeter  tests  of  small  quantities  of  coal,  although 
fairly  comparative,  are  not  of  much  commercial  value,  because  the 
thermal  value  of  bituminous  fuel  is  augmented  by  the  hydrocarbons, 
a  large  proportion  of  which  escape  up  the  chimney  without  parting 
with  their  heat.  The  calorific  value  of  some  soft  bituminous  coal  is 
equal  to  that  of  hard  South  Wales  coals,  but  in  practice  the  evaporation 
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is  much  lower.  If  we  obtain  the  percentage  of  moisture  under  similar 
weather  conditions  by  drying  a  known  weight  of  slack,  and  also 
ascertain  the  percentage  of  ash,  it  is  possible  to  keep  a  reasonable 
check  on  the  deliveries.  In  the  author's  opinion,  evaporation  tests 
made  under  similar  conditions  give  the  best  practical  results. 

Where  a  contract  is  placed  with  a  colliery,  fewer  deviations  in 
quality  are  to  be  expected  than  where  supplies  are  obtained  from  a 
coal  merchant  or  colliery  agent ;  where  the  colliery  works  only  one 
seam  of  coal  the  conditions  are  even  more  favourable.  Southport  has 
placed  a  contract  with  the  nearest  colliery  under  the  latter  conditions, 
and  the  following  two  tests  carried  out  by  Mr.  J.  B.  C.  Kershaw.  F.I.C., 
on  samples  delivered  over  six  weeks  show  the  qualities  to  be  practically 
identical. 

Tests  Made  on  Sample  after  Drving. 


Description  of  Sample. 


Bickorstaffe  slacl<  "  A  " 
..     "B" 


Per 
cent. 
Mois- 
ture. 


8-j8 
773 


Per  I  Per 
cent.  cent. 
Ash.       Coke. 


Per     I     Per         Calorific 
cent.        cent.         Value  in 

I  Volatilei    Fined  Fahrenheit 
Matter  iCarbon.        L'niis. 


iroo 
10-85 


6860 
fi7-35 


3>'40 
52(^5 


57-60 


t3.H/9 
I3.«4H 


Analysis  of  Flie  Gases. 

For  a  complete  analysis  of  the  exit  gases  from  a  boiler  it  is  necessary 
to  know  their  chemical  constituents,  temperature,  and  draught.  This 
information  enables  the  engineer  to  reduce  the  loss  up  the  chimney  to 
a  minimum ;  apparatus  for  carrying  out  these  tests  is  now  available. 
To  obtain  the  greatest  boiler  efficiency  the  excess  of  air  must  be  kept 
as  low  as  possible,  and  this  can  only  be  ascertained  by  individual  tests, 
and  depends  upon  the  quality  of  coal  and  the  draught  available. 
Every  pound  of  air  which  passes  through  the  boiler  in  excess  of 
the  theoretical  quantity  represents  a  dead  loss,  as  this  air  has  to  be 
heated  up  from  the  temperature  of  the  atmosphere  to  the  temperature 
of  the  exit  gases.  To  obtain  perfect  combustion  of  the  fuel,  as  much 
oxygen  as  possible  should  combine  with  the  carbon  to  produce  carbonic 
acid.  For  practical  purposes  the  amount  of  carbonic  acid  produced  is 
an  index  to  the  state  of  combustion.  Under  theoretical  conditions, 
without  excess  air,  ig  per  cent.  CO.^  would  be  produced,  but  in  every- 
day work  one  might  with  reasonable  attention  obtain  12  per  cent.  C()^ 
with  an  exit  temperature  of  600'  F.  The  difference  between  S  per 
cent,  and  12  per  cent.  C().^  represents  a  loss  of  8-5  per  cent,  of  the 
fuel  burned.  Many  works  have  recently  fitted  up  recording  apparatus 
to  ascertain  this  percentage,  and  in  most  cases  the  results  have  been 
eminently  satisfactory,  and  have  well  justified  the  outlay. 

This  arrangement  fov  analysing  the  gases  is  more  convenient  than 
the  "snap"  method,  and  the  readings  are  for  all  practical  purposes 
correct,  but  can  be  checked  by  direct  analysis.  It  is  possible  to 
connect  the  apparatus  to  each  boiler  in  turn,  and  by  reducing  the  air 
leakages,  altering  the  thickness  of  fires,  etc.,  to  raise  the  average  per- 
centage of  CO.,  considerably.  Without  some  apparatus  of  this 
character  it  is  not  possible  to  keep  a  close  watch  on  air  leakages. 
Most  boilers  are  surrounded  by  a  quantity  of  brickwork  which  is 
notoriously  porous,  and  as  this  brickwork  is  subjected  to  great  changes 
of  temperature  the  air  leakage  becomes  excessive  unless  it  is  receiving 
crmstant  attention.  Air  leakages  l)eing  inwards  are  of  an  insidious 
character,  and  they  do  not  show  themselves  but  have  to  be  searched  for. 

When  boilers  are  shut  down  under  natural  draught  there  is  always 
considerable  air  leakage  into  the  main  flue,  even  when  the  dampers 
are  closed.     Sliding  dampers  require  to  be  an  easy  fit  in  their  frames, 
but  in  most  cases  this  is  overdone  ;  an  improvement  on  the  usual  type 
of   damper  might   be  easily  fitted.      The   brickwork    round  damper- 
frames  is  difficult  to  inspect ;  generally  on  being  opened  up  it  is  found 
to  pass  cold  air  at  every  joint.      This  air  has  a  considerable  coohng 
effect  on  the  gases;  it  decreases  the  draught  and  lowers  the  economiser 
efficiency.     To  what  extent  this  cooling  is  possible  is  shown  by  the 
following  figures,  taken  by  the  author  from  a  range  of  six  I^ncashire 
V)oilers,  No.  6  being  nearest  to  the  economisers  : 
Boilers  Nos.  5  and  6  under  steam. 
Temperature  of  exit  gases  taken  in  side  flues  at  a  point 
12  ins.  on  boiler  side  of  dampers. 

.Average  temperature  of  exit  gases        729    F. 

gases  in  centre  of  main 

flue  opposite  No.  6  Boiler 314    F. 

.Vverage  temperature  of  gases  entering  economisers       496    F. 
leaving  economisers   ..     291'  F. 

The  stream  of  cold  air  leaking  past  the  four  standing  boilers  passing 
lip  the  centre  of  the  main  flue,  and  mixing  with  the  hot  gases  from  Nos 
5  and  6  boilers,  reduced  their  temperature  2jj^  in  10  ft.  of  flue  The 
fall  in  temperature  through  the  economisers  was  only  205  .  If  it  is  not 
possible  to  prevent  these  air  leakages  at  the  dampers,  on  shutting  a 
l>(>iler  down  for  any  length  of  time,  it  is  advisable  to  brick  up  the 
furnaces. 

The  author  has  had  one  form  of  CO.j  recording  apparatus  fitted  in 
his  b.)iler  house  for  the  past  eight  months,  and  has  found  it  extremely 
iist'ful.  When  first  installed  it  was  impos.sible  to  get  more  than  from 
2  to  J  per  cent.  CO.^  from  certain  boilers  ;  on  tests  he  has  since  obtamcd 


15  to  16  per  cent,  as  a  maximum,  but  the  average  daily  running  works 
out  about  10  per  cent. 

Two  boilers,  even  after  the  brickwork  had  been  thoroughly  over- 
hauled, would  not  give  more  than  3  per  cent.  CO.,.  On  further 
investigation  being  made  it  was  found  that  there  was  an  opening  at  the 
back  dead -plates,  just  behind  the  bridges,  measuring  30  in.  by  3  in.  : 
this  was  a  drastic  remedy  of  the  boilermakers  for  smokeless  combustion. 
On  bricking  up  these  openings  the  CO.^  was  equal  to  that  given  by  the 
other  boilers,  and  they  naturally  gave  a  better  duty. 

Auxiliary  Plant. 
Mechanical  stokers,  economiser-scrapers,  coal  elevators,  and  ash 
conveyors  are  now  generally  electrically  driven.  Most  stations, 
however,  still  have  steam  feed  pumps  which  are  notoriously  inefficient, 
and  may  require  from  2J  to  34  per  cent,  of  the  steam  generated.  With 
a  careful  subdivision  of  electrically  driven  feed  pumps  this  may  be 
reduced  to  i  J  per  cent.  The  first  cost  of  the  pumps  is  greater,  but, 
after  meeting  all  charges,  there  is  a  distinct  saving,  and  they  are  as 
reliable  as  any  other  type  of  feed  pump.  It  is,  however,  advisable  to 
have  a  steam  pump  as  stand-by  in  the  event  of  any  local  or  other 
failure  of  the  supply. 

Feed  Water  1*l'rikication  and  Heatlng. 
\n  exhaustive  paper,  entitled  ".An  inquiry  into  the  working  of 
various  water-softeners,"  by  Mr.  C.  Stromeyer  and  Mr.  W.  C.  Baron, 
was  recently  read  before  the  Institution  of  Mechanical  Engineers, 
dealing  with  the  different  impurities  to  l>e  found  in  feed  water  and  their 
eff^ects  on  boilers,  and  the  various  types  of  softening  and  purifying 
apparatus  at  present  to  be  found  in  the  market.  It  is  therein  stated 
that : 

Scale  does  not  materially  reduce  the  efficiency  of  a  l>oiler,  but  it 

seriously  increases  its  wear  and  tear,  whereby  its  life  is  considerably 

reduced  ;    it   also    endangers   the    safety   of  boilers.     The  same 

remarks  apply  to  coatings  of  grease   due   to   feeding   the  boiler 

with  water  containing  condensed  steam  from    the  engine.     It   is 

highly  desirable  to  remove  every  trace  of  grease    from  the  feed 

water      This  cannot  be  done  by  filters,  the  only  efficient  method 

is  to  add  mineral  matter  in  solution  to  the  condensed  water,  and 

then  to  cause  precipitation  by  chemical  means. 

In  every  case  where  water  is  treated  it  should  l)e  done  externally 

l>efore  entering  the  boiler.     For  economical  steaming  a  boiler  should 

he  cleaned  inside  and  out.  Injcause  the  tran.smission  of  heat  is  rendered 

easier  and  the  evaporation  is  increased. 

It  is  a  generally  accepted  fact  that  no  economy  can  be  obtained  by 
raising  the  temperature  of  feed  water  except  by  heat  which  would 
be  otherwise  wasted.  Is  it  possible  by  having  separately  fired  feed- 
heaters  in  series  with  economisers,  to  put  the  water  into  the  boilers  at 
the  same  temperature  as  the  steam,  and  .so  obtain  more  duty  per 
boiler,  and  reduce  the  number  under  steam,  thus  effecting  a  saving 
in  coal  ?  The  true  function  of  a  boiler  would  then  be  steam  raising,  and 
not  feed  heating  in  addition.  Under  existing  methods  the  limit  to 
which  heating  can  at  present  be  carried  is  to  have  an  exhaust  heater 
in  the  path  of  the  steam,  on  its  way  from  the  cylinder  to  the  condenser, 
and  in  series  with  it  a  heater  which  will  utilize  the  exhaust  steam  from 
the  auxiliary  engines,  the  water  afterwards  passing  through  a  third 
heater  in  the  form  of  an  economiser.  The  temperature  to  which  the 
feed  water  can  be  raised  has  a  decided  bearing  on  the  subject,  as  the 
economy  resulting  from  raising  feed  water  from  150  to  250  F.  is  10 
per  cent. 

Prevention  of  Hadlation. 
When  the  boilers  and  piping  have  been  covered  with  the  most 
suitable  material,  it  is  necessary  to  have  it  periodically  examined  and 
repaired,  as  it  is  usually  of  a  perishable  nature.  Where  it  is  enclosed 
in  a  metallic  envelope  much  waste  may  be  caused  if  there  is  contact 
between  the  piping  and  the  shield,  which  may  be  at  nearly  the  temper- 
ature of  the  steam  Condensation  may  be  reduced  one-half  if  the 
valve-bodies  and  flanges  are  covered.  The  joint  itself  may  l>e  left 
exposed,  but  with  superheated  steam  there  is  little  trouble  from  leaky 
joints,  if  the  ranges  are  well  drained. 

Conclusions. 
Perfect  combustion  of  fuel  cannot  be  obtainetl  in  any  form  of  boiler, 
but  it  ought  to  be  possible  to  considerably  raise  the  low  thermal 
efficiencies  at  which  most  of  them  are  working  at  the  present  time. 
The  two  essentials  are  :  the  highest  possible  initial  temperature  in  the 
combustion  process,  as  the  heat  transmission  between  the  water  and 
the  hot  gases  is  directly  proportional  to  their  difference  of  temperature; 
and  a  high  temperature  in  the  combustion  chamber,  so  that  the 
volatile  gases  are  not  ccK)led  down  before  combustion  takes  place.  To 
obtain  full  value  from  bituminous  coal  is  a  exceedingly  difficult  matter 
and  the  numerous  papers  which  have  dealt  with  this  problem  do  not 
assist  us  much. 

The  subject  is  usually  dismissed  as  follows:  "In  a  properly  con- 
structed furnace  these  valuable  hydrogen  units  can  be  utilised  to  their 
full  value,  but  time  does  not  permit  of  going  further  into  this  matter.'" 
What  engineers  are  seeking  is  the  properly  constructed  furnace,  suit- 
able for  the  particular  class  of  slack  to  lie  burnt.  The  author  has 
carried  out  a  large  number  of  evaporation  tests  at  different  rates  of 
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combustion,  and  with  different  forms  of  combustion  chambers,  on 
hand-fired  7  ft.  by  28  ft.  Lancashire  boilers.  The  evaporation  per  lb. 
of  coal  from  and  at  212  F..  varied  at  6-62  lb.  to  7- 17  lb.  Coal  burnt 
per  square  foot  from  331b.  to  171b.  Evaporation  from  5.2501b.  of 
water  per  hour  to  3,9001b  ,  and  the  superheat  from  151'  F.  to  80  F. 
One  boiler  is  fitted  with  steam  blowers.  On  test  5.4001b.  of  water  per 
hour  was  evaporated,  .\fter  deducting  the  steam  taken  by  the  blowers, 
the  evaporation  per  lb.  of  coal  was  only  6-21  lb. 

On  a  special  test  it  was  found  that  the  steam  jets  when  giving  a 
draught  equal  to  -J  in.  in  the  ashpits  required  3401b.  of  steam  per  hour, 
equal  to  6  per  cent,  of  the  steam  generated.  The  fine  ash  made  by 
the  ordinary  furnaces  amounting  to  3  per  cent,  of  the  coal  burned, 
approximately  200  tons  per  annum,  is  dealt  with  by  this  boiler  ;  it  was 
found  to  have  an  evaporation  value  equal  to  one-half  that  of  the  slack. 

Under  the  conditions  stated,  in  Southport  they  obtained  an  average 
evaporation  of  71b.  of  water  per  pound  of  coal,  having  a  calorific 
value  of  13,800  B.T.r.  Their  average  combined  boiler  superheater 
efficiency  therefore  is  only  52  per  cent. 

Electrical  engineers  have  made  great  progress  in  this  special  branch 
of  steam  engineering,  due  in  great  measure  to  the  fact  that  they  are 
the  largest  purveyors  of  energy  in  a  form  which  is  readily  and  accu- 
rately measured.  Before  the  advent  of  electricity  supply  these  investi- 
gations were  entirely  in  the  hands  of  marine  and  water  engineers,  who 
were  restricted  to  measuring  their  energy  in  indicated  h  p. -hours, 
which  is  neither  a  convenient  nor  particularly  accurate  method.  As 
this  question  is  now  being  intelligently  dealt  with  by  electrical  engi- 
neers all  over  the  country,  we  may  confidently  look  forward  to  great 
improvements  in  the  immediate  future. 


LONDON  COUNTY  COUNCIL  TRAMWAY 
MATTERS. 


Plant  and  Tools  for  Repairs. 
At  a  meeting  of  the  London  ("ounty  Council  on  March  7,  the 
Highways  Committee  presented  a  report,  in  which  they  stated  that 
they  had  had  under  consideration  the  question  of  providing  adequate 
accommodation  for  the  repair  and  overhauling  of  the  electric  cars, 
(laving  regard  to  the  great  increase  in  the  system,  more  complete 
arrangements  should  be  made  at  an  early  date  for  repairs.  The 
present  system  of  executing  repairs  at  the  several  car-sheds  did  not 
properly  meet  the  needs  for  the  undertaking.  Special  repair  shops 
should  be  provided  in  some  central  position  where  the  cars  could  be 
periodically  overhauled,  and  where  spare  parts  could  be  made.  The 
Committee  would  report  at  a  later  date  upon  the  proposal  to  erect  new 
buildings  specially  for  the  purpose,  but  in  the  meantime  it  was  of 
importance  that  more  satisfactory  provision  than  now  existed  should 
be  made  as  an  instalment  of  a  larger  scheme.  They  thought  that  a 
portion  of  the  large  car  shed  which  was  being  erected  at  New  Cross 
Gate  should  be  temporarily  equipped  as  a  workshop.  For  this  purpose 
it  would  be  necessary  to  provide  plant,  tools,  and  machinery,  at  an 
estimated  cost  of  ^^5,000.  The  Committee  proposed,  if  their  recom- 
mendation was  approved,  to  obtain  prices  from  selected  firms  for  the 
supply  of  the  materials.  They  recommended  the  approval  of  the 
estimate  of  /^5,ooo,  and  that  they  should  be  authorised  to  take  all 
necessary  steps  for  obtaining  and  installing  the  plant  referred  to. 
Thames  Steammoat  Servick. 
Though  the  matter  cannot  l)e  descritel  as  connected  with  tram- 
ways, the  proposal  of  the  Kivers  Committee  submitted  to  the  meeting 
in  reference  to  the  Council's  steamlK)at  service  is  of  some  interest  in 
connection  with  improving  the  means  of  local  communication  in 
London.  The  Committee  reported  that  they  had  carefully  considered 
the  question  of  the  names  which  should  be  given  to  the  Council's 
steamboats,  and  they  submitted  a  list  selected  from  names  of  dis- 
tinguished persons  more  particularly  connected  with  the  Thames, 
beginning  with  King  Alfred  and  coming  down  in  time  to  Thomas 
Carlyle  and  William  Morris.  In  regard  to  the  fares  to  l)e  charged,  the 
(Committee  presented  a  table,  which  was  framed  on  the  following 
scale : 

Not  exceeding  3  miles,  id,  single,  2d.  return. 
I'Yom  3  to     5       „       2d.       „       3d.       „ 
.,       5  to     8       „       3d.       „       5d.       „ 
8  to  II       „       4d.       „       TkI. 
Over  11       „       5d.       „       8d.       „ 
Tramway   Estimates. 
Mr.  J.   A.  Hakkr,  in  reply  to  a  number  of  questions  on  the  report 
of   the  Highways  Committee,  said    the  rear  lights  had    been    partly 
discontinued  in  order  to  save  current  for  running  more  cars.      When 
the  (ireenwich  generating  station   was  completed  there  would  be  no 
cause  for  complaint  in  this  respect.      The  present  horse  lines  would 
scarcely  bear  the  weight  of  a  motor  car— viz.,  seven  tons.      As  to  the 
cost  of  running  an  electric  car,  a  return  from  forty-three  municipal 
and  company-owned  electric  tramway  undertakings  showed  that  the 
cost  per  car  mile  was  about  6fd.     The  Council's  estimates  for  1903-4 


were  based  on  a  cost  per  car  mile  of  S-iid.,  but  that  was  during 
reconstruction.  The  final  accounts  showed  the  cost  was  7  92d.  The 
estimates  for  190^  5  were  based  on  8d.  per  car  mile,  but  despite  the  fact 
that  they  had  written  ofl"  /'22.120  in  respect  of  the  temporary  generating 
station  instead  of  /9.000  as  expected,  the  working  cost  would  come 
out  at  7jd.  per  car  mile,  and  if  allowing  id.  per  car  mile  extra  cost  for 
the  temporary  supply  of  current,  the  cost  would  be  about  f>Jd.  per 
car  mile,  or  below  the  average  of  the  forty-three  companies  and 
municipalities  mentioned. 

Municipal  Inconsistency  in  Workmen's  Tickets. 
A  long  debate  took  place  with  regard  to  the  workmen's  tickets  to 
be  issued  for  the  new  steamboat  service.  The  Kivers  Committee 
recommended  that  the  workmen's  tickets  should  be  issued  to  all 
persons  desiring  to  travel  by  boats  timed  to  arrive  at  the  termini  on 
week-days  by  8  a.m.  It  was  pointed  out  that  the  Council  had  opposed 
railway  and  tramway  Bills  for  the  purpose  of  obtaining  a  concession 
to  workmen  so  that  workmen's  tickets  should  be  issued  up  to  8  a.m. 
from  the  point  of  departure,  and  that  to  now  fix  the  time  proposed 
would  be  a  glaring  inconsistency.  It  was  urged  on  behalf  of  the 
Committee's  proposal  that  the  steamboat  service  was  merely  experi- 
mental, and  that  the  concession  asked  for  meant  a  loss  of  several 
thousands  a  year.  The  Committee's  recommendations,  notwithstanding 
a  strong  labour  protest,  was  carried  by  a  large  majority. 

A  New  Loan. 
At  the  meeting  of  the  Council,  March  14,  the  Finance  Committee 
submitted  a  report  recommending  that,  in  order  to  meet  the  further 
funds  required  for  the  capital  account,  the  Council  should  issue 
further  3  per  cent,  stock  to  the  value  of  ;f 2,500,000.  They  also  pro- 
posed that  the  issue  should  be  made  by  tender  and  not  at  a  fixed 
price  as  had  l)een  the  case  with  the  two  last  issues.  The  stock  would 
not  be  redeemable  until  after  March  19,  1920,  but  after  that  date  it 
would  be  redeemable  at  the  option  of  the  Council  at  par.  provided 
that  one  year's  notice  of  any  such  intended  redemption  should  have 
been  previously  given.  The  tenders  would  l)e  opened  at  the  Bank  of 
England  on  March  21.  Out  of  the  total  of  /2,5oo,coo  the  sum 
required  for  tramway  purposes  is  ^'207,700. 

The  Highways  Committee. 
The  General  Purposes  Committee  recommended    the  appointment 
of  the  various  committees  of  the  Council  for  the  ensuing  year,  giving 
the  names  which  they  proposed  ;  and  the  following  was  the  list  put 
forward  to  constitute  the  Highways  Committee  : 

J.  A.  Baker  (re-appointed  J.  W.  Cleland.  I.  H.  Mitchell, 

Chairman).  Capt.  F.  Hemphill.  R.  C.  Phillimore. 

Sir  R.  M.  Beachcroft.  N.  W.  Hubbard.  D.  S  Waterlow, 

J.  W.  Benn.  W.  C.  Johnson.  T.  Wiles. 

Sir  H.  W.  Bliss.  Sidney  Low.  T.  Mackinnon  Woo<l. 
E.  Browne. 

CiREEnwich  Generating  Station. 
The  Highways  Committee  in  their  report  stated  that  some  additional 
expenditure  would  be  required,  besides  the  ;f  2,000  already  authorised, 
for  the  making  of  surveys,  preparation  of  plans,  etc.,  in  connection 
with  the  second  portion  of  (ireenwich  generating  station.  They 
proposed  that  an  additional  expenditure  of  ;f  1,500  be  approved  for 
the  purpose. 

The  Porch  ask  of  the  South  Eastern  Tramways. 
In  a  separate  report,  the  Highways  Committee  adverted  to  the 
purchase  by  the  Council  of  the  Woolwich  and  South  ICast  I^ndon 
Tramway  Company's  undertaking,  consisting  of  about  4;  route  miles 
of  narrow  gauge  tramways,  with  depot,  cars,  etc.  At  the  arbitration 
proceedings  to  fix  the  price,  the  claim  put  in  by  the  company  was 
£57,2oC^,  together  with  ;(;25.ooo  in  respect  of  the  cost  of  certain  street 
widenings.  which  it  was  contended  would  have  been  insisted  upon  bv 
the  road  authority  as  a  condition  of  its  consent  if  the  undertaking  had 
been  promoted  at  the  present  time.  This  further  claim  had  been 
contested,  but  no  evidence  was  taken  before  the  referee,  Major  Cardew, 
pending  the  decision  of  the  High  Court  on  the  same  point  raisetl  by 
the  Ix)ndon,  Deptford,  and  (ireenwich  Tramways  Company.  The 
High  Court  subsetjuently  decided  against  the  contention  of  the  last- 
named  company,  and,  thereupon,  the  street-widening  claim  in  respect 
of  the  Woolwich  Company  was  not  further  proceeded  with.  t)n 
February  16  the  referee's  award  was  announced,  the  same  being  ^■46, 152 
for  the  tramways,  lands,  buildings,  works,  materials,  and  plant,  but 
not  including  harness,  consumable  stores,  etc.,  which  would  be  taken 
over  at  a  valuation.  The  committee  thought  that  the  result  was  satis- 
factory on  the  whole.  It  was  proposed  that  the  undertaking  should 
l>e  transferred  to  the  Council  at  midnight  on  March  31,  and  be  worked 
by  the  ('ouncil  from  that  date.  In  the  meantime,  the  committee  were 
considering  the  steps  necessary  with  regard  to  the  organisation  of  the 
permanent  service,  the  engagement  of  staff,  etc.  In  the  first  instance, 
however,  it  was  suggested  that  the  employees  of  the  company  should  be 
taken  temporarily  into  the  Council's  service  at  their  present  rates  of 
pay  and  conditions  of  employment.  The  committee  recommendetl 
that  an  estimate  of  ^50,000  for  the  purchase  of  the  undertaking  should 
be  approved,  and  that  their  other  suggestions  should  also  l)e  confirmeil. 
The  Finance  Committee,  reporting  upon  the  subject,  pointed  out  that 
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in  a  previous  report,  when  the  Council  decided  to  acquire  these  tram- 
ways, they  had  stated  that  from  a  purely  financial  point  of  view,  it 
was  at  least  doubtful  if  the  undertaking  would  pay  its  way,  and  that 
the  purchase  must,  therefore,  be  justified  upon  the  ground  that  it  was 
retjuired  by  the  general  policy  of  the  Council. 

The  Highways  Committee's  reports  were  adopted  with  the  exception 
of  that  dealing  with  the  South  Eastern  Tramways,  which  was  post- 
poned, and  the  committee  for  the  ensuing  year  was  constituted  as 
recommended. 

Woolwich  and  South  East  London  Tramways. 

The  postponed  report  of  the  Highways  Committee  which  was 
brought  up  to  the  Council  on  March  14,  with  reference  to  the  purchase 
of  the  Woolwich  and  South  East  London  Tramways  Company's 
undertaking,  was  considered  at  the  meeting  of  the  Council  on  March 
21. 

New  Chairmen  of  Committees. 

The  Highways  Committee  reported  that  they  had  re-elected  Mr.  J. 
Allen  Baker  as  chairman,  and  elected  Captain  F.  Hemphill  as  vice- 
chairman  for  the  ensuing  year.  They  had  appointed  their  chairman 
to  represent  them  on  the  General  Purposes  Committee.  The  Finance 
Committee  reported  that  they  had  re-elected  Lord  Welby  as  chairman. 
Rates  of  Pay  in  Rolling  Stock  Department. 

The  rate  of  pay  for  fitters  in  the  rolling  stock  repairs  branch  of  the 
tramways  department,  designated  as  charge  men,  was  fixed  from  £^  to 
£2  los.  a  week. 

The  reports  were  adopted. 

Pkoi'oskd  Visit  of  the  Chief  Officer  to  America. 
The  Highways  Committee  on  March  28  submitted  a  recommen- 
dation to  the  Council  that  the  chief  officer  of  the  tramways,  Mr.  A.  L. 
C.  Fell,  should,  during  the  Easter  vacation  visit  New  York,  Boston, 
Washington,  and  certain  other  large  cities  in  the  Eastern  States  of 
America,  and  that  a  sum  not  exceeding  ;f  150  should  be  appropriated 
for  his  expenses.  The  Committee  referred  to  the  memorandum 
prepared  by  their  chairman,  Mr.  J.  Allen  Baker  (published  in  The 
Tramway  and  Railway  World  of  March  9,  1905),  showing  the 
results  of  the  working  of  the  electric  conduit  tramways  of  New  York. 
As  the  chairman  observed,  the  greater  experience  and  length  of  time 
of  working  the  conduit  tramways  in  New  York  have  resulted  in  con- 
siderable economy  in  working  and  improvement  in  many  details  of 
organisation,  which  indicate  that  the  Council's  conduit  tramways  may 
be  still  further  improved.  The  Highways  Committee  think  it  would 
be  of  great  advantage  for  the  Council's  chief  officer  to  make  a  detailed 
examination  of  the  system  of  organisation  which  exists  in  the  electric 
tramways  in  certain  important  cities  in  the  United  States.  They  also 
desire  to  afford  him  facilities  for  inspecting  the  arrangements  for  work- 
ing through  traffic,  with  a  view  to  ensuring  the  adoption  on  the 
Council's  tramways  of  a  type  of  tramcar  that  will  enable  advantage  to 
be  taken  to  the  utmost  of  the  carrying  capacity  of  the  cars  used  in 
connection  with  through  services.  They  think  it  desirable  that  the 
officer  should  make  a  thorough  examination  of  the  system  in  New  York 
of  conduit  cleaning,  and  of  the  method  of  organisation  and  control  of 
the  tramways  stores  dep6ts. 

The  Woolwich  and  South  East  London  Tramways. 
As  previously  mentioned,  it  was  proposed  that  this  undertaking 
should  be  transferred .  to  the  Council  at  midnight  on  March  31,  but  as 
the  result  of  further  negotiations  with  the  Company,  the  Highways 
Committee  have  now  recommended  that  the  transfer  of  the  under- 
taking should  be  postponed  until  May  31. 

Electrical  Equipment  of  the  South  London  Tramways. 
The  Highways  Committee,  at   the  same   meeting  of  the  Council, 
presented  a  report  recommending  the  adoption  of  the  conduit  system 
on  the  South  London  tramways  and  the  proposed  Garratt  I^ne  line. 
Drawings  and  a  description  of  the  system  of  traction  to  be  used,  which 
will  be  submitted  to  the  Board  of  Trade  and  to  the  local  authorities, 
have  been  prepared,  and  the  details  of  the  system  proposed  are  similar 
to  those  approved  by  the  Board  of  Trade  for  certain  tramways  on  the 
north  of  the  Thames,  and  provide  for  a  centre  conduit  slot  one  inch  in 
width. 

The  length  of  the  tramways  afifected  is  approximately  17 J  miles  of 
single  line  (South  London  lines  12J  miles,  and  Garratt  Lane  lines  5 J 
miles),  and  the  total  estimated  cost  of  reconstruction  and  construction 
respectively,  exclusive  of  sites  for  buildings,  is  estimated  at  ;f 443,775, 
made  up  as  follows : 

i 
Track  work— South  London  lines  ...  ...  ...  ...  ...  205,(xx) 

„         ,.        Garratt  Lane  lines     ...  ...  ...  ...  ...     75,000 

Cables  and  cable  ducts       ...  ...  ...  ...  ...  ...     51,000 

Cars  ...  ...  ...  ...  ...  ...  ...  ...     41,400 

Buildings— Car  sheds  ...  ...  ...  ...  ...  ...     42,000 

„  Sub-stations      ...  ...  ...  ...  ...  ...     15,375 

Plants,  etc.,  for  sub-stations  ...  ...  ...  ...  ...     14,000 


;C443.775 

The  tramways  referred  to  are  as  follows :   The  tramways  in  Defoe 
Koad,  Garratt  Lane,  South  Street,  Red  Lion  Street,  and  York  Road 


being  part  of  tramway  No.  12  authorised  by  the  London  County 
Council  (Tramways  and  Improvements)  Act,  1901,  and  for  the  recon- 
struction of  so  much  of  the  tramways  accjuired  from  tlie  late  South  Lon- 
don Tramways  Company  as  are  situated  in  North  Street,  York  Road. 
Battersea  l*ark  Road,  Nine  Elms  Lane,  Wandsworth  Road.  Albert 
Embankment.  Lambeth  l*alace  Road,  Stangate,  Lambeth  Road 
(between  Lambeth  Bridge  and  St.  George's  Circus),  and  Falcon  Road 
(between  Clapham  Junction  and  York  Road). 

It  is  proposed  to  provide  on  the  site  of  the  existing  car  shed  at 
Jew's  Row,  Wandsworth,  a  new  car  shed.  The  site  will  be  enlarged 
by  the  acquisition  of  adjoining  properties,  and  negotiations  for  this 
are  now  proceeding.  The  two  sub-stations  required  for  transforming 
the  electrical  power  for  working  the  tramways  will  be  erected  re- 
spectively on  a  portion  of  the  site  of  the  existing  depdt  at  Queen's 
Road,  Battersea,  of  which  the  Council  has  recently  purchased  the 
freehold,  and  on  the  site  known  as  "The  Gables,"  especially  secured 
for  the  purpose  at  East  Hill,  Wandsworth.  The  above-mentioned 
approximate  estimate  of  £57,375  includes  the  whole  cost  of  these 
buildings  which,  when  completed,  will  serve  not  only  the  tramways  now 
under  consideration,  but  also  other  tramways  in  the  neighbourhood, 
when  reconstructed  for  electrical  traction ;  but,  as  regards  the  plant 
and  eqilipment  for  the  sub-stations,  only  such  provision  is  made  in  the 
estimates  as  is  required  for  the  lines  now  proposed  to  be  constructed 
or  reconstructed. 

The  Highways  Committee  thought  it  desirable  that  as  much  as 
possible  of  the  work,  both  of  the  track  reconstruction  and  the  erection 
of  the  buildings,  should  be  pressed  on  at  once,  in  order  that  economy 
may  be  secured  from  carrying  out  these  operations  during  the  summer 
months.  It  is  anticipated  that,  if  this  course  is  adopted,  the  lines  will 
be  ready  for  electrical  working  before  the  summer  of  1906,  by  which 
date  it  is  probable  that  the  first  portion  of  the  Greenwich  generating 
station  will  be  in  use.  The  addition  of  the  tramways  in  question  to  the 
power  load  of  the  station,  it  may  be  stated,  will  result  in  an  appreciable 
economy  in  the  working  of  the  whole  of  the  lines  operated  from  the 
Greenwich  station. 

The  Highways  Committee,  in  recommending  the  adoption  of  the 
underground  conduit  system,  estimate  that  the  results  of  working, 
including  in  the  capital  charges  a  proper  proportion  of  the  cost  of  car 
sheds  and  sub-stations,  will  show  an  annual  deficiency  of  ;f6,i38,  which 
it  is  expected  will  decrease  by  about  £^667  a  year  as  the  debt  is  paid  off. 

The  Finance  Committee,  in  reporting  in  the  estimates,  state  that  the 
electrical  reconstruction  of  the  lines  would  no  doubt  lead  to  increased 
traffic,  but  add  that  no  figures  could  be  given  that  could  be  relied 
upon.  Provision  has  been  made  for  the  payment  of  interest  and 
sinking  fund  charges  amounting  to  £a^,ooo  a  year,  and  for  the  cost  of 
street  widenings  amounting  to  £4,618  a  year.  Provision  has  also  been 
made  of  /8,486  for  renewals  calculated  at  id.  a  car-mile  estimated  to 
be  run.  In  considering  the  estimated  financial  results,  the  Finance 
Committee  pointed  out  that  the  South  London  lines  now  worked  by 
horse  traction  show  at  present  a  loss  amounting  to  £3,500,  before 
paying  interest  and  sinking  fund  charges,  in  the  year  1904-5.  The 
Finance  Committee,  in  conclusion,  noted  that  although  this  reconstruc- 
tion involved  a  large  outlay  of  money  it  was  not  expected  to  result  in 
any  surplus  after  the  net  charges  have  been  met,  at  any  rate  for  some 
years  to  come. 

The  recommendation  relating  to  the  visit  of  the  chief  officer  to 
America,  which  was  opposed,  stood  over  until  the  following  week. 

The  report  of  the  Highways  Committee  as  regards  the  reconstruc- 
tion of  tramways  in  South  London  also  stood  over,  as  required  by  the 
standing  orders. 

In  reply  to  Mr.  Gaskbll  (Clapham), 

Mr.  J.  Allen  Baker,  chairman  of  the  Highways  Committee,  said 
that  he  thought  there  would  be  no  difficulty  in  distinguishing  in  the 
weekly  returns  the  receipts  from  electric  traction,  and  horse  traction 
respectively,  and  also  the  mileage.  He  promised  to  look  into  the 
matter. 

The  Establishment  Committee  have  approved  the  proposal  of  the 
Highways  Committee  to  employ  three  additional  assistants  tem- 
porarily in  the  engineer's  department,  up  to  and  including  March  31, 
1906,  at  a  rate  of  pay  not  exceeding  £5  a  week  each. 

The  Works  Committee  have  re-elected  Mr.  A.  M.  Torrance  as  chair- 
man, and  have  elected  Mr.  Edward  Smith  as  vice-chairman  for  the 
ensuing  year. 

Cheltenham  and  District  Light  Railway— Major  J.  W. 
Pringle,  the  Board  of  Trade  inspector,  visited  Cheltenham  on  March  28 
and  inspected  the  recent  tramway  extensions.  The  route  mileage  of 
the  extensions  is  about  four  and  a  half  miles,  and  the  track  mileage 
exceeds  six  miles.  The  inspector  was  accompanied  by  several  members 
of  the  Corporation  and  officials.  Mr.  H.  J.  McCormick  (general 
manager  of  the  Company),  Mr.  E.  Dodd,  of  Birmingham  (the  engineer 
of  the  line),  and  others.  The  inspection  passed  off  satisfactorily,  and 
though  the  Board  of  Trade's  formal  authorisation  of  the  new  lines  has 
to  be  awaited,  it  was  understood  the  inspector  unofficially  expressed 
the  view  that  there  was  no  objection  to  an  immediate  opening  of  the 
lines  for  traffic. 
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ANALYSES  OF  TRAMWAY   REPORTS. 


LEEDS  CORPORATION  TRAMWAYS. 


NET    REVENUE    ACCOUNT. 


YEAR  ENDING  MARCH  25,  1904. 

Electric  traction  inaugurated,  August,  1S97. 


1  borrowing  powers 
Loans  outstanding 

Sinking  Fund        . .  . .  

Depreciation  and  reserve 

CAPITAL    EXPENDITURE. 

Permanent  way     . . 

Electrical  equipment  of  line      . .  * 

Land,  buildings,  and  fixtures     . . 

Power-station  and  sub-station  plant    . . 

Workshop  tools  and  sundry  plant 

Cars 

Other  rolling  stock 

Miscellaneous  e<]uipment 

Othce  furniture     . . 

Tarliamentary  expenses. . 

Preliminary  expeiises 

Proportion  of  costs  of  issue  of  j  per  cent,  stock 

Total  


i 

s. 

d. 

I.I56.48J 

18 

6 

1,019.311 

0 

I 

locj.yoG 

5 

10 

82.906 

I 

8 

i 

s. 

d. 

486, ()o6 

18 

10 

170.533 

' 

4 

I2I.M57 

3 

4 

ii5/>4y 

18 

I 

18.401 

12 

4 

I57.3<'i 

14 

? 

I5.i''7 

8 

3 

2.886 

15 

.5 

73'^ 

18 

0 

69 

8 

8 

8.100 

4 

II 

10.48J 

18 

6 

..    £1,107,977    7  10 


Capital  expenditure  per  mile  of  single  track,  £13,595. 

REVENUE    ACCOUNT. 

INCOME. 


Traffic  revenue 
Other  revenue  . . 


Av.  per 
('ar  Mile 
/:      s.  d.        d. 
277,6^)5  12     I        10  72 
2.897     42  11 

£280,562  16    3      1083 


EXPENDITURE. 


Power  Expenses. 


Cienerating  electricity 


.401 


13     5 


d. 
•44 


Traffic  Exprenses 


£     ^■ 

d. 

Superintendence   . 

2,407  13 

.S 

09 

Wages    (motormen 

and 

conductors) 

58,639  12 

\ 

2  26 

Wages  (Other  traffic 

em 

ployees) 

3.564     5 

II 

M 

Cleaning  and  oilingcars. . 

6,984  15 

2 

•27 

Cleaning  track     . . 

66j     2 

8 

03 

Fuel,    power,    light, 

and 

water  for  depots 

^•"b^'b  II 

3 

06 

Ticket  check 

2. 911    18 

<i 

II 

Uniforms  . . 

1.781     7 

10 

07 

Miscellaneous 

1.078     7 

10 

79 

596  14   11 

04 

General  Eji 

penses 

Salaries     . . 

2,462     4 

8 

10 

Sundry  wages 

344   i« 

4 

01 

Rents 

I. 194     4 

2 

•05 

Kates 

6.415     7 

7 

•25 

Printing,  stationery, 

and 

atlvcrtising 

1.570  17 

2 

O^) 

Accident   insurances 

and 

compensations. . 

«75     4 

7 

•03 

Eire  and  other  insurances 

321     9 

0 

•01 

Miscellaneous 

1.655     6 

2 

14 

839   II      8 

06 

Repairs. 

Permanent  way   . . 

••1 

22.043     3 

5I 

•85 

Electric  equipment  0 

hne 

2.547     7 

9 

10 

lUiildings  . . 

886     3 

3 

03 

Cars 

16,265     2 

7 

•63 

I'ower-station  plant 

883     5 

I   1 

03 

Miscellaneous      .. 

••1 

431    16 

0 

•02 

-, 

43 

056     18   I 

307 


•57 


Total  148,894  18    1 

lialance  carried  to  Net  Revenue  AccountI  131.667  18     2 

/l  280.562  16     3  I 


V66 

5-75 

5-oS 

i  10-83 


Balance  from  Revenue  Account 
Deduct  — 

Interest   . . 

Sinking  Fund    . . 

Income  tax 

Depreciation 


27.291  14     3 

27.441  3     2 

5.921  2   II 

19.013  17  10 


Balance,  transferred  to  relief  of  rates    . 

TRAFFIC    STATISTICS. 

Population  served 

Length  of  line  operated  (single) 

Passengers  carried       . .     "    . . 

Car  mileage 

Passengers  carried  i^>er  car  mile 

Average  fare  per  passenger    . . 

Operating  expenses  per  passenger    .  . 

Percentage  of  operaiinij  expenses  to  total  receipt 

Board  of  trade  uniis  (traction) 

Cost  of  Board  of  Trade  unit  . . 

Board  of  Trade  units  per  car  mile   . . 


I3I,(j67  iS    2 


79.667    18     I 
£52.000    0    0 


437.000 

81^  miles 

60,7-39.234 

6.215, 7t>; 

977 
nod. 

5307 

8.5I9.8'j8 
•29d. 
I  40 


CARDIFF  CORPORATION  TRAMWAYS. 


YEAR  ENDING  MARCH  31,  1904. 

Electric  traction  inaugurated,  May,  1902. 


Loans  outstanding 
Sinking  Eund 


CAPITAL    EXPENDITURE. 


Permanent  way     . . 

Electrical  equipment  of  line 

l^nds  and  buildings 

Power-station  plant 

Cars  and  other  roiling  stock 

General 

Expenses  raising  stock    . . 

Purchase  of  old  undertaking 

Total 


£       s.  d. 

473.129    9    ^> 

20,429  10  10 


/  s.     d. 

194,562  16  10 

9L^>95  '9     3 

110,567  12   II 

87.424  I      I 

67.629  5     6 

8.487  13     9 

28,463  o     4 

98,391  II     5 

£687,222  1    5 


Capital  expenditure  per  mile  of  single  track,  £24,654. 

REVENUE    ACCOUNT. 

INCOME. 


h 

.v.  per 

Car  Mile 

i 

S. 

d. 

d. 

TrafHc  receipts 

lOI 

.7y4 

6 

i 

9- 24 1 

AdvertisintJ 

.224 

TO 

7 
3 

001 

Electric  energy  sold  to 

Lighting  Dept. 

6 

M 

•5^>5 

£108,033  11 

1 

9  807 

EXPENDITU 

R  E. 

Power  Expenses 

1         £      s.   d. 

L 

S.     ( 

I. 

d 

d. 

Salaries  and  wages 

. .       3,444     9  10 

1 

i'^i 

Euel 

. .       5,881   12     9 

•535 

Water       . . 

^(y.)   16     6 

042 

Oil,  waste,  and  stores 

..[          739   13     <> 

of>8 

Miscellaneous 

40   17      I 

004 

10.576 

y 

8  1 

962 

Traffic  Expenses. 

Superintendence 

1 80    0    0 

016 

Wages  of  motormen  andi 

conductors 

. .     25,565     2  II 

2321 

Wages  of  other  traffic 

employees 

5.71^'  ly   y  1 

520 

Uniforms  . . 

498  14    8  1 

045 

Tickets,  punches,  c'v:  boxes         680     5     3 

063 

Licences    . . 

133   12     6 

012 

Gas  and  water     . . 

74   y    I  , 

006 

Miscellaneous 

267     9  10 

023 

33.116  14     o 
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General  Expenses. 


Salaries  and  wages         .   , 

Rents        

Rates  and  taxes  . . 
Fire  insurance     . .         .   ', 
Printing  and  stationery 
Fuel,  light,  and  water  for 
offices    . .  . .  I 

Auditor's  fee 
Accident  insurance        . . ! 
Miscellaneous 


2.268  18  3 

511   17  I 

3.119     7  «  J 

399     ^>  7  I 

452     9  9  ' 

136  15  10  I 

50     o  o  ' 

2.544   17  2 

191     o  I 


9/>74 


•206 
046 
•284 
•036 
040 

•013 
•004  , 
•231  I 
•016 


EXPENDITURE. 
Power  Expenses. 


Generation  of  electricity 


6,644 


s.    d. 
4     6 


•63 


Traffic  Expenses. 


•876 


Permanent  way  . . 
Electrical   equipment    of 

line         

l*ower-stationand  sundry 

plant 
Rolling  stock        . .  .  .1 


Repairs. 

2,115  10  II 

1,248     7    o 

866  II     7 
10.470  17     7 


14.701     7     I 

.- I   68,069    3    2 

Ualauce  carried  to  Net  Revenue  Account    39,<>64     7   11 


■192  I 

•114 

•079  I 
•950  i 
1-335 


Total 


;f     108.033     II         I 

NET    REVENUE    ACCOUNT. 


6-1 79 

3628 

9807 


£ 

s. 

d. 

Salaries 

78^ 

6 

8 

Wages       

18.521 

4 

4 

Cleaning  and  oiling  cars 

3.^>95 

5 

0 

Uniforms 

1,051 

8 

10 

Ticket  check 

iy8 

8 

t) 

Miscellaneous 

108 

18 

2 

24.358    II     9 


General  Expenses. 


'  ;f  S.     d. 

lialance  from  Revenue  Account 

Deduct —       "  j  I 

Interest  ..  ..  ..  ..  ..     19,219   12  10  | 

Sinking  Fund    ..  ..  ..  ..     14,083  17     5 

Composition  duty  and   management 

of  stock  ..  ..  ..  ..  297  19     2 


Balance,  being  surplus  on  year's  working 

01  this  sum  £(142  has  been  applied  to  relief  of  rales.  £\q}  us.  4d.  h; 
constriiciion  of  a  terminus  loop,  and  £5.317  18s.  2d.  has  still  to 
Committee. 

TRAFFIC    STATISTICS. 

I  Population  served 

length  of  line  operated  (single) 

I  'assengers  carried 

Car  mileage 

Passengers  carried  per  car  mile 

.\verage  fare  per  passenger    . . 

Operating  expenses  per  passenger    . . 

Percentage  of  operating  expenses  to  total  receipts 


£     s.  d. 
39.964    7  II 


Salaries     . . 

Rents,  rates,  and  taxes  . . 

Licences    . . 

Printinj^s  stationery,  and 
advertising 

Insurance  and  compen- 
sation    . . 

Miscellaneous 


Permanent  way  . . 
IClectrical  e<|uipment 
Huildings  . . 
Rolling  stock 
Macliinerv 


739  I 

8.164  3 

79  10 

506  7 


273  j(>  II 

455  19  7 

Repairs. 

1.529  12  7 

2,226  19  4 

896  8  8 

13.075  i«  3 

2,445  16  2 


10,218   19     3 


33.^^1     9     5 
£6,362  18    6 


Total 


20,174  15    o 
61,396  10    6 


•08 
177 

•35 
10 
•02 
01 


•07 

•78 
01 

■05 


04 


»5 
•21 
■09 

23 


2^ 


•97 


I   Balance  carried  to  Net  Revenue  Account    39,447  11     4 


lis  been  taken  for 
be  all(x:ated   bv 


164.315 

27mls.  7ochs. 

23.574.204 

2.643.762 

8917 

I036d. 

693d. 

63 


KINGSTON-UPON-HULL  CORPORATION  TRAMWAYS. 


YEAR  ENDING  MARCH  31,  1904. 


Klectric  traction  inaugurated,  July,  1899. 


JJ(jrro\ving  powers 
I^oans  outstanding 
Sinking  Fund 
Reserve  Fund 


CAPITAL    EXPENDITURE. 


I'ermanent  way 

Electrical  equipment 

Ciround 

Huildings 

Power-station  plant. . 

Miscellaneous  plant. . 

Rolling  stock. . 

Parliamentary  expenses 

1  )ep6ts  and  track  :  horse  system 

Old  permanent  way  renewals 

Drypool  and  Marfleet  undertaking 

Total 


i 

s.    d. 

"    445.000 

0     0 

308,027 

13     2 

••     35.359 

18     8 

44,058 

RE. 

I    II 

i     i 

s.    d. 

..|    164.731 

14   10 

.■        39.137 

12     I 

.  •         15.984 

18     3 

29.032 

3     6 

30.613 

13     7 

• .  j           37« 

6  II 

..  '      67,062 

8  10 

1,422 

3     9 

12,500 

0     0 

8,080 

17     7 

15.033 

8     0 

£  100.844 


NET    REVENUE    ACCOUNT. 


Balance  from  Revenue  Account 

Deduct  — 

Interest  and  Sinking  Fund     ..  ..     19,079  10  11 

Income  and  property  tax        ..  ..       1,382  17     3 

Reserve  Fund    ..  ..  ...         ..       7,485     3     2 


Balance  carried  forward 

TRAFFIC    STATISTICS. 

Population  served    . . 

Length  of  line  operated  (single)    . . 

Passengers  carried   . . 

Car  mileage  . .         

Passengers  carried  per  car  mile    . . 

Average  fare  per  passenger 

Operating  expenses  per  passenger 

Percentage  of  operating  expenses  to  total  receipts 

Board  of  Trade  units  (traction)    . . 

Works  cost  per  Board  of  Trade  unit 

Board  of  Trade  units  per  car  mile 


1-93 

5-86 

377 

963 


i      s.    d. 
39.447  II     4 


27,947  II 


£11,500    0    0 


248.000 

27  mis.  i6chs. 

24,220,718 

2,512,821 

964 

rood. 

•6od. 

60 -88 

3.i5«.376 

•64d. 

I  26 


NEWCASTLE  CORPORATION  TRAMWAYS. 


YEAR    ENDED    MARCH   25,    1904. 


Electric  traction  inaugurated.  December,  1901. 


Loans  outstanding 
Sinking  Fund 


i 

s. 

d. 

991.259 

16 

10 

55.9H3 

9 

0 

CAPITAL    EXPENDITURE. 


£383.977    7    4 


Capital  expenditure  per  mile  of  single  track,  £14,117. 

REVENUE  ACCOUNT. 

INCOME. 


Traflic  revenue 
Cither  revenue 


100. ()4  2 
201 


Av   per 
Car  Mile 

!   9  ^'1 
02 


£100,844     1  10       9  63 


Purchase  of  tramways,  etc. 

Permanent  way     . . 

Klectrical  equipment  of  line    . . 

Land,  etc.  . . 

Huildings  and  fixtures 

Fower-stalion  plant,  etc. 

Workshop  tools  and  sundry  plant 

Cars 

Other  rolling  stock 

Furniture  and  fittings,  etc 

Fxlensions. . 

Fublic  power  supply 

Total 


I             i  s.  d. 

1          33.944  9  9 

,        367.55^  3  '"^ 

!          63,416  3  2 

55.375  16  II 

I        173.462  15  4 

75.5*'^9  9  2 

^>.21()  14  3 

1        133.306  9  6 

1,762  3  10 

I            4.i(K)  12  (> 

i37,9o()  16  2 

1.790  1  5 

£1,054,492  15  8 


Capital  expenditure  per  mile  of  single  track,  £23,433. 
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REVENUE    ACCOUNT. 

INCOME. 


Traffic  revenue 
Other  revenue 


Av.  per 
C.'ar  Mile 
£        s.    d.         d. 
i.So.Ojo  12     2       10  (>8 
J.5J9     4     I  21 

£184.169  16    3      10  89 


(ieneratini;  electricity 


EXPENDITURE. 
Power  Expenses. 

£ 
y.751 


Traffic  Expenses. 


d 
5 


58 


Su^Hjrintendence . . 

Wages  (motormen  and 
conductors 

Wages  (other  traffic  em- 
ployees) 

Cleaning  and  oiling  cars 

Cleaning,  salting,  and 
sanding  track  . . 

Fuel,  power,  light,  and 
water  for  depots 

Ticket  check 

Uniforms  . . 

Miscellaneous 


£ 
1,498 


39.197     J 


16  II 


4     4 


92<> 
4,480 
1,803 

7^5 


09 

•37 
49 

•13 

05 
■27 
•10 
•04 
^>5>iS^'  «7     ^ 3-87 


General  Expenses. 

Salaries     ..          ..          ..  2,243  '9  ^ 

Wages 5^^  ^)  i 

Stores  expenses  ..          ..  37  11  6 

Rents         ..          ..          ..  yo3  14  11 

Kates  and  taxes  . .          . .  6,^)04  16  6 

Printing  and  stationery. .  1,168  o  6 

Advertising          ..          ..  143  13  i 

I^w  charges        . .         . .  254  i  10 

Accident    insurance    and 

compensation  ..         ..  3.105  10  8 

Fire  and  other  insurances  954  4  10  , 

Miscellaneous      ..          ..  1.035  ^3  '^ 


13    ' 

03 

002 

40  I 
06 
•008 
02  , 
I 
•18  , 
06 


17,122   16     7 


1-01 


Repairs. 


Permanent  way  ..         ..  11,134 

Overhead  work    ..         ..j  1,463 

Buildings 2,008 

Power,  pumping,  and  sub- 
stations, and  on  cables  i.«ji2 

Cars          I  11,257 

Other  rolling  stock         . .  |  296 

Horsing  expenses           . .  2<^ 

Miscellaneous      ..         ..  124 


10 

I 

17 
16 

4 
18 

14 


66    ' 
•09 
12 

•II 

•W) 

•018 

•017 

•007 


28,489     I  I 

Total  120,699  18  3 

Balance  carried  to  Net  Revenue  Accojint    63,469  18  o 

/  184,169  16  3 


NET    REVENOa    ACCOUNT. 

£     s.  d. 


V682 

714 

3  75 

10-89 


J  balance  from  Revenue  Account 
Deduct  — 

Interest   . . 

Sinking  Fund  . . 


£      s,   d. 

63,4(k;   18     o 


..     28.8(j6     o     4 
..     22,638     3     8 


TRAFFIC    STATISTICS. 


Population  served 

length  of  line  operated  (single) 

Passengers  carried 

(^ar  mileage 

Passengers  carried  per  car  mile 

Average  fare  per  passenger 

Operating  expenses  per  passenger 

Percentage  of  operating  expenses  to 

Board  of  Trade  units     . . 

Works  cost  per  J^ard  of  Trade  unit 

Board  of  Trade  units  j>er  car  mile 


total  receipts . . 


257,000 

45  miles 

39,715,120 

4.059.907 

978 
I'ogd. 

73d. 

6554 

7.757.««5 

•3'jd. 

191 


LONDON  COUNTY  COUNCIL  TRAMWAYS. 

YEAR  ENDING  MARCH  31,  1904. 

Klectric  traction  inaugurated.  May  15.  KJ03. 


Loans  outstanding 

Sinking  Fund 

Depreciation,  renewal,  and  reserve 

"  CAPITAL    EXPENDITURE. 


Permanent  way     .. 

Electrical  equipment  of  line I 

Land  and  buildings  (includes  temporary  car  shed)  . . 

Power  station  (temporary)  and  sub-statioiis  plant    . . 

Rolling  stock 

Workshop  tools  and  simdry  plant 

Preliminary  expenses 

Miscellaneous        . .  . .  . .  . .  . .  . .  ' 

Horse  and  cable  traction 


51.534     4     o 


Repaid  to  City  Fund  to  account  of  interest  and  Sinking 
Fund  incurred  during  construction  ..    £11,935  14    0 


Total 


/ 

..  I.9H30 

M 

I 

40,7 

15 

— •-    ^ 

30.77^ 

£ 

s. 

d. 

<>2i.347 

12 

2 

104.427 

9 

2 

123,566 

I 

2 

37951 

4 

2 

164.144 

3 

0 

608 

2 

7 

204 

5 

ID 

I7.5^'9 

4 

3 

1. 075.6 1 6 

16 

7 

£2.145,434  18  11 

Capital  expenditure  per  mile  of  single  track,  £26,902. 

REVENUE    ACCOUNT. 

INCOMB. 


Traffic  receipts 
Advertising 
Manure     . . 
Rent 
Miscellaneous 


Av.  per 

Car  Mile 

£ 

s. 

d. 

d. 

5»^^4''<7 

3 

0 

10744 

6.<SSS 

I 

() 

•143 

6(>9 

15 

10 

014 

1,801 

5 

5 

039 

i^»5 

2 

4 

003 

£526,071  8    1      1094 


EXPENDITURE. 
Power,  Cable,  and  Horsing  Expenses. 


Power 
Cable 
Horsing 


£     s.  d. 
38,617  II    4 

8.441     o  10 
105,560  15     5 


s.   d- 


152.619     7     7 


d.    ' 
•803' 

•175 
2196 


d. 


317 


Traffic  Expenses. 


Wages  of  drivers,  motor- 
men,  and  conductors.. 

Poleturners,  pointsmen, 
and  signalmen . . 

Night  inspectors. . 

Regulators 

Ticket  inspectors,  cashiers 
clerks,  and  vanman    . . 

Cleaning,  lighting,  and 
oiling  cars 

Cleaning,  salting,  and 
sanding  track  . . 

Tickets  and  punch  repairs 

Licences    . . 

Cias  and  water     . . 

Uniforms  . . 

Miscellaneous 


127.865  o    y 

5,680  12  10 

2.935  15     9 

6,249  2     7 

8.541  13     6 


11,410     7  II 


5.740     7 
1,590  18 

1.333  15 
1 .083     7 

3.455  II 
1,059  16 


2  660  ' 

•118 
061 
129  I 

•170, 

237, 

119 

033 
027 
023 
072 
022 


176.952  10  10 


368 


General  Expenses. 


Salaries     . . 

Rents,  rates,   taxes,  gas, 

and  water 
Insurance.. 

Printing  and  stationery. . 
I^w  charges 

Workmen's  compensation 
Fee  to  solicitor's  depart 

ment 
Compensation 
Office  and  general 


.  I     7.962  10    7 


26,896  15 

948  17 

752  4 

126  10 

121  16 

500  o 

7.959  ^> 

1,944  i^ 


65I 


47,212 


5OSI 
I     019 

.     015 
I    -002 
002  . 

! 

010 

I      'I64 

040 

17    2 -98 


Permanent  way  . . 

Buildings  . . 

Rolling  stock 

Feeder  cables,  machinery, 
and  plant 

Horses 

Harness    . . 

Cable  plant 

Office  furniture  and  ad- 
vertising plant. .         ..I 


Repairs 

9.273"  o     7 

2.071   16     6 

15,151   18  10 


3.844     o  9 

14.537     2  6 

1,018  15  7 

5.931     4  o 


193  I 
043  ; 

•315  I 

090 
302 
•022 

001 


51.937  19     6 


Total         428,722  15    1 

Balance  carried  to  Net  Revenue  Account     97.348  13     o 

£  526.071     8     I 


1080 

'   8  910 

I   2023 

1 10  944 
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NKT    REVKNUK    ACCOUNT. 


Balance  from  Revenue  Account 
Deduct   - 

Interest  

Sinking  Fund 

Liquidation  of  expenditure  on  Tem- 
porary Generating  Station  Account 

Income  tax 


97.34«  '3 


57.011 
43.524 

2,895 
2,200 


Deficit  on  year's  working. . 


105,632    7    2 
£8.283  14    2 


TRAFFIC    STATISTICS. 

Length  of  line  operated  (single) 
Passengers  carried     . . 

Car  mileage 

Passengers  carried  per  car  mile 

Average  fare  per  passenger  . . 

Operating  expenses  per  passenger  . . 

Percentage  of  operating  expenses  to  total  receipts 


79  ms.  60  ch. 
i33.i39.o«5 
11.536.534 
II  54 
•93d. 
■77d. 
8149 


WIGAN  CORPORATION  TRAMWAYS. 


YEAR   ENDING    MARCH  31,  1904. 


Electric  traction  inaugurated,  April,  1902. 


Borrowing  powers  . 
I^ans  outstanding 
Sinking  Fund 


CAPITAL    KXPENDITURK. 


Purchase  of  Wigan  &  District  Tramways  undert.iking 
Land  and  buildings 

Cars  ..         : 

Permanent  way    .. 

Electrical  equipment  of  line 

Parliamentary  expenses.. 

Miscellaneous 

Steam  traction  expenditure 

Total  


Capital  expenditure  per  mile  of  single  track,  £16,270. 

REVENUE    ACCOUNT. 

INCOME. 


£ 

297.219 

I 

77.3 

19 

20,830 

£ 

s. 

d. 

45.465 

15 

0 

12.876 

6 

I 

18,263 

18 

3 

48,704 

19 

9 

19,586 

13 

9 

4.400 

0 

0 

1.238 

6 

10 

54.878 

16 

5 

£205,414  16 

1 

Traffic  revenue.. 

Advertising 

Sundries 


/       s.   d 

36.124  13     3 

490 

93 
£36,708 


7     3 

4  8 

5  2 


EXPENDITURE. 
Power  Expenses. 


Electric    traction    power 

cost 
Steam  traction  power  cost 


s.   d. 


3.261 
1.924 


£     «.  ci. 


5.185     6     9 


d. 

I  29 
•76 


d. 


205 


Traffic  Expenses. 


Wages  of  motormen  and 

conductors 
Wages  of  inspectors 
Cleaning  and  oiling  cars 
Sand  and  carting 
Uniforms  . . 
Licences    . . 
M  iscellaneous 


2.599  8 
383  I 
459  15 


71  17 

7 

294  t6 

4 

31     5 

0 

7     8 

6 

3.847   12     6 


General  Expenses. 


Salaries  and  wages  . .  I 
Hents,  rates,  and  taxes  . . 
Printing,  stationery,  and 

tickets    . . 
I-'lectric  energy,  gas,  and 

water     . . 
I^iw  charges 

1  nsurance  &  compensation , 
Miscellaneous      ..         ..' 


744 

I 

0 

2.074 

9 

10 

245 

19 

10 

51 

9 

2 

57 

0 

f> 

436 

7 

I 

146 

12 

2 

j  1-03 

I  -li  i 
•03 

I      -12      . 
I       01 
003 

I  I 


•29 

■83 


02 
02 

•17 
•06 


V52 


3.755  19    7   


1  49 


Permanent  way  . . 
Electrical    etjuipment   of 

line        

Cars 
Buildings  . . 


I  Av.  per 
Car  Mile 

d. 
'    1428 
19 
•04 

14-51 


Repairs. 

1.092     2     2 

377    4  II 

1.775     5     I  I 

188  12     I 


•43 


15 

•70 

3.443     4     3 

07 

16,222    3    1 

^»,35i   19     I 

Total 
Steam  traction  wages  (traffic) 


22.574     2     I 
Balance  carried  to  Net  Revenue  Account    14,134    3     r 


Balance  from  Revenue  Account 
Deduct — 

Interest  (net) 

Sinking  Fund 


/36.708    5     2 
NET    REVENUE    ACCOUNT. 

/        s.   d. 


5,190    o     4 
5.348     7    o 


Balance  carried  forward  . . 


1-35 

6-41 
2-51 

892 
559 

14  51 


/       s.   d. 
14.134     3     I 


10.538     7     4 


TRAFFIC    STATISTICS. 


Population  served        . .         . .         

Length  of  track  operated  (single)    . . 

Passengers  carried 

Car  mileage 

Passengers  carried  per  car  mile 

Average  fare  per  passenger    . . 

Operating  expenses  per  passenger    . . 

Percentage  of  operating  expenses  to  total  receipts 


£3,595  15    9 


60,000 

i2mls.5ochs. 

^'.300,432 

007,058 

10  38 

i-37d. 

•86d. 

61-50 


LIGHT    RAILWAY    COMMISSION. 


The  Board  of  Trade  have  confirmed  the  Mid-Suflblk  Light  Railway 
(Halesworth  Deviation)  Order.  1905,  amending  the  Mid-Suffolk  Light 
Railway  Order,  1900. 

The  Light  Railway  Commissioners  have  decided  to  hold  a  local 
inquiry  respecting  the  Porimadoc,  Beddgelert,  and  South  Snowdon 
Railway  (Light  Railway)  Order  (application  of  November,  1904)  at 
Carnarvon,  on  April  15. 

The  Commissioners  sat  at  Warrington  on  Tuesday,  March  14,  to 
consider  the  application  for  an  Order  to  authorise  the  proposed  Knuts- 
ford  and  Warrington  Light  Railway.  Owing  to  the  opposition 
disclosed  during  the  course  of  the  inquiry,  the  application  was  with- 
drawn by  the  promoters. 

On  Wednesday,  March  15,  the  Commissioners  sat  at  Tarporley  and 
granted  the  application  for  an  Order  to  authorise  the  proposed 
Tarporley  and  Mouldsworth  Light  Railway. 

The  Commissioners  sat  at  Maidstone  on  Friday,  March  17,  to  hear 
the  application  for  the  proposed  Headcorn  and  Maidstone  Light 
Railway.  The  inquiry  was  adjourned  till  April  10,  at  the  offices  of 
the  Commissioners. 

The  Commissioners  sat  at  Barton-on-Humber,  on  March  21,  to 
hear  the  application  for  the  proposed  Ack worth  and  Lindsay  Light 
Railway.  The  Commissioners  rejected  the  application  on  the  ground 
that  it  should  be  submitted  to  Parliament. 

The  Commissioners  issued  their  draft  Orders  on  Tuesday,  March  21, 
to  authorise  respectively  the  Newark  and  District  Light  Railways  and 
the  Maidstone  Corporation  Light  Railways  (extensions). 

On  March  27,  the  Light  Railway  Com mi.ssi oners  submitted  to  the 
Board  of  Trade  for  confirmation  the  Devonport  Light  Railway  Order, 
authorising  the  construction  of  a  light  railway  in  the  County  Borough 
of  Devonport. 

On  March  29,  the  Commissioners  sat  at  Bideford  to  hear  the 
application  for  an  Order  to  authorise  the  Bideford,  Clovelly,  and 
Hartland  Light  Railway.  There  was  no  opposition,  and  the  (Commis- 
sioners granted  the  Order. 

The  Board  of  Trade  have  confirmed  the  following  Orders  : 

Basingstoke  and  Alton  Light  Railway  (Speed  Amendment)  Order, 
1905,  amending  the  Basingstoke  and  Alton  Light  Railway  Order,  1897, 
as  to  speed. 

Portsmouth  and  Hayling  Light  Railway  Order,  1905,  authorising  the 
construction  of  a  light  railway  in  the  borough  of  Portsmouth,  and  in 
the  rural  district  of  Havant  in  the  county  of  Southampton,  including 
a  conveyor  bridge  over  the  Langstone  Channel. 

Lord  Clauh  Hamilton  has  been  elected  chairman  of  the  East 
I^ndon  Railway  Company,  in  succession  to  the  Hon.  A.  E.  (iathorne- 
I  lardy ^  who  recently  retired  owing  to  his  appointment  as  Commissioner 
under  the  Railway  and  Canal  Traffic  Act. 
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ANNOTATED  LAW  GASES. 


In  the  High  Court  of  Justice. 
King's  Bench  Division. 


Hkfoke  Mr.  Justice  Warrington,  Sitting  as  an  Additional 
JuDGK  OF  the  King's  Bench  Division. 

T.  Tilling,   Limited,  v.  Dick,  Kerr,  and  Company,   Limited. 

An  important  judgment  was  delivered  on  Saturday,  February  18,  by 
Mr.  Justice  Warrington,  raising  a  question  of  metropolitan  interest, 
and  a  further  question  of  general  interest.    The  facts  of  the  case,  which 
had  been  argued  earlier  in  the  week,  were  as  follows :   The  plaintiffs,  a 
a  limited  company,  who  carried  on  business  as  omnibus  proprietors, 
brought  an  action  against  the  defendants,  Dick,  Kerr,  and  Company, 
a  limited   company  who  had  been  carrying  on    the  work  of  laying 
temporary  tram  rails  over  certain  streets  in  Feckham,  New  Cross,  and 
Greenwich.     The  statement  of  claim  alleged  that  the  defendants  were 
employed  by  the  London  County  Council  to  reconstruct  and  electrify 
certain  tramways  already  existing  in  the  south  of  London,  in  accord- 
ance with  the  powers  and  provisions  of  the  l^ndon  County  Council 
Tramways  Act,   igoo,  the  l^ndon    County    Council   Tramways   and 
Improvement   Act,    1901,    and    the    Tramways  Act  of    1.S70.     It  was 
further  alleged  that  in  the  course  of  their  operations  the  defendants 
had  unlawfully  obstructed  certain  thoroughfares  by  laying  and  main- 
taining upon  that  part  of  the  road  which  was  open  for  vehicular  traffic 
tram  lines  in  such  a  manner  that  the  uppermost  surface  of  such  rails 
was  not  on  a  level  with  the  surface  of  the  road  as  retjiiired  by  the 
Tramways  Act.  but  projected  above  it  to  the  extent  of  the  full  depth  of 
the  rail,  thereby  constituting  a  public  nuisance.     By  reason  of  these 
obstructions   the   plaintiffs    alleged   that    their    omnibuses   had   l>een 
constantly  injured.     In  their  particulars  the  plaintiffs  gave  Tm)  specific 
instances  of  injury  ;    they  further  complained  of  damage  by  reasrm  of 
the  extra  strain  which  was  put  upon  their  horses  and  omnibuses  by 
being  obliged  to  cross  and    recross   these  raised    rails,   whereby   the 
expense  of  maintenance  had  been  incre<ised,  and  the  depreciation  of 
their  frames,  axles,  and  wheels,  had  been  accelerated.     The  questif)n 
of  liability  was  the  one  that  was  left  for  the  Court  to  determine.     By 
agreement,  the  <juestion  of  damage  was  to  be  submitted  to  the  Official 
Keferee.      Alternatively,  the  plaintiffs  alleged  that  the  defendants  had 
negligently  carried  out  their  work,  on  the  ground  iutfi-  tilin  that  they 
had  provided  a  set  of  temporary  raised  rails  for  carrying  on  a  double 
line  of  tramway   traffic  while   one  side  of  the  roadway  was  up  for 
electrification,  instead  of  being  satisfied  to  use  only  "crossovers"  to 
turn  the  tram  traffic  on  to  the  existing  tram  lines. 

In  the  defence  the  defendants  pleaded  that  they  had  acted  in 
pursuance  of  statutory  powers,  and  in  respect  of  all  but  two  of  the 
specific  instances  of  injury  they  relied  upon  Section  i  of  the  Fublic 
Authorities  Frotection  Act.  As  the  words  of  the  section  are  material 
for  the  purpose  of  following  the  judgment  of  Mr.  Justice  Warrington, 
they  are  here  set  out :  "Where  after  the  commencement  of  this  act  any 
action,  prosecution  or  other  proceeding?  is  commenced  in  the  United 
Kingdom  against  any  person  for  any  act  done  in  pursuance,  or  execution, 
or  intended  execution  of  any  Act  of  Farliament,  or  of  any  public  duty  or 
authority,  or  in  respect  of  any  alleged  neglect  or  default  in  the  execution 
of  any  such  act,  duty,  or  authority,  or  in  respect  of  any  such  act,  duty, 
or  authority,  the  following  provision  shall  have  effect  :  (n)  The  action, 
prosecution,  or  proceeding  shall  not  lie  or  be  instituted  unless  it  is 
commenced  within  six  months  next  after  the  act,  neglect,  or  default 
complained  of."  The  London  County  Council  under  their  Act  were 
empowered  for  the  purpose  of  working  the  tramway  by  electrical 
power,  to  reconstruct  or  make  such  alterations  of  the  tramways  and 
to  execute  all  such  works  on  or  in  connection  therewith  in,  over,  or 
under  the  streets  or  roads  in  which  the  same  were  laid  as  were 
necessary  for  adopting  the  same  to  be  so  worked.  It  will  be  seen 
from  this  statement  of  the  facts  that  the  case  was  one  of  the  utmost 
importance  both  to  persons  using  the  highways  and  to  contractors 
under  Local  Authorities  purporting  to  act  in  pursuance  of  the  Tram- 
ways Act.  and  other  special  Acts  of  Farliament. 

The  judgment  of  Mr.  Justice  Warrington  is  not  set  out  in  cxtcnso, 
but  sufficiently  for  readers  to  grasp  the  salient  points  and  the  reason- 
ing on  which  judgment  was  given  for  the  plaintiffs.  Dealing  with 
the  defence,  he  said  :  "  The  defendants  rely  (1)  on  the  fact  that  the 
obstructions  were  placed  in  the  road  under  statutory  authority,  (2)  (m 
the  fact  that  as  to  the  major  portion  of  the  acts  complained  of  they 
were  protected  by  the  Fublic  Authorities  Frotection  Act.  Alterna- 
tively, the  plaintiffs  allege  that  if  the  acts  complained  of  were  done 
pursuant  to  statutory  authority  there  were  done  negligently,  that  is 
that  the  defendants  abused  their  statutory  authority."  (Since  Mr. 
Justice  Warrington  did  not  find  as  a  judge  of  fact  that  there  had 
been  an  abuse  of  the  statutory  authority,  it  is  unnecessary  to  deal 
with  this  point,  though  contractors  should  note  that  where  this  state 
of  things  is  proved,  different  considerations  from  these  discussed  in  the 
present  case  will  arise.) 


The   defendants,   as   contractors   to   the   London   County   Council, 
signed  a  contract  and  specification.     The  specification  provided  inter 
alia  that  the  price  should  include  the  provision  and  maintenance  of  all 
temporary  lines,   turn-outs,  and  cross-over  roads  to  be  used   during 
reconstruction,  so  as  to  interfere  as  little  as  possible  with  the  tramway 
traffic.     By  another  clause  the  duty  of  observing  the  provisions  of  the 
statute  were  thrown  upon  the  contractors.     For  example,  to  show  how 
the  defendants    had   proceeded,  the  defendants  opposite   the   Royal 
Naval  College  at  Greenwich  had  laid  between  the  kerb  on  one  side  of 
the  road  and  the  permanent  tramway  a  temporary  line  of  rails,  closing 
the  other  half  of  the  road.     The  half  of  the  road  open  was  occupied 
by  the  permanent  and  the  temporary  line.     The  temporary  line  was 
constructed  of  rails  with  a  bevel  on  either  side  from  the  ground  to  the 
height  of  about  2  inches,  with  a  groove  in  the  top  to  take  the  flange  of 
the  wheel.      The  uppermost  surface  was  therefore  above  the  level  of 
the  street.     At  intervals  there  were  clamps  and  nuts  projecting  above 
the  surface  of  the  raised  rails.      At  the  two  ends  of  each  section  so 
dealt  with  called  a  "turn-out,"  a  junction  was   made  between    the 
temporary  line  and  the  permanent  tramway.     His  Lordship  continued, 
"  I  find  as  a  fact  that  the   raised  rails  were   an    obstruction    to   the 
highway  and  caused  damage  to  the  plaintiffs*  omnibuses.     There  is 
evidence  which   I  accept  that  it  would  have  occasioned  great  incon- 
venience to  the  public  if  the  service  of  Cars  had  been  interrupted,  and 
that  less  real  inconvenience  was  occasioned  to  traffic  by  the  construc- 
tion of  turn-outs  such  as  I  have  referred  to  than  by  carrying  on  the 
traffic   by  means  of  cross-overs   at   intervals."     His    lordship   then 
proceeded  to  enquire  as  to  whether  the  section  already  referred  to 
authorised  the  defendants  to  act  as  they  had  done,  since  without  the 
authority  of  the  statute  the  acts  in  question  would  have  given  rise  to 
a  cause  of  action.    His  Lordship  came  to  the  conclusion  that  the  works 
constructed  were  not  necessary  for  the  purpose  of  adapting  the  tram- 
ways to  l>e  worked  by  electricity,  but  were  necessary  for  the  purpose 
of  maintaining  the  tramcar  service  uninterruptedly.       This  being  the 
case  the  defendants  were  not  protected  by  the  Act.     The  next  questior, 
and  one  of  general  importance,  was  whether  the  defendants  were  pro- 
tected by  the  Fublic  Authorities  Frotection  Act.   In  Grenwell  v.  Howell, 
iQoo,  T  <>.B.  535,  It  was  held  that  the  protection  of  the  Act  covered  the 
officers  of  a  public  body  and  persons  acting  under  their  direct  man- 
date, but  no  case  decided   that   it   extended    to   protect   independent 
contractors  doing,  under  a  contract  and  for  their  own  profit,  the  works 
which    the    public    body   is   authorised    to   do.      '*  In   the   absence   of 
authority,"  His  Lordship  said,  *'  I  should  have  been  prepared  to  hold 
that  contractors  undertaking  work  for  their  own  profit  are  not  protect- 
ed."    His  Lordship  went  on  to  say  that  this  view  found  support  in  a 
case  of   the  Kent  County  Council  v.  The  Corporation  of  Folkestone 
in  the  Court  of  Appeal  where  Lord  Justice  Komer  said  "  In  the  first 
place    it    is   to    me    clear    that    the    Fublic    Authorities    Frotection 
Act,   i'S()3,   has  no  application   to   this   case.     It   was  admitted,   and 
rightly  admitted,  on  l>ehalf  of  the  respondents  that  they  could  not  say 
that  this  was  an  action,  prosecution,  or  proceeding  in  respect  of  any 
alleged  neglect  or  default  in  an  .\ct  of  Farliament,  or  of  a  public  I>ody 
or  authority,  but  it  was  contended  that  it  was  an  action,  prosecution, 
or  proceeding,  against  a  person,  which  includes  a  Corporation,  for  an 
act  done  in  pursuance  or  execution,  or  intended  execution,  of  an  Act 
of  Farliament  or  of  a  public  duty  or  authority.     When   the  facts  of 
this  case  are  considered  it  is  clear  that  this  action  does  not  fall  within 
these  words,  since  the  contractors  did  the  damage  to  the  road,  and 
these  were  not  the  servants  or  agents  of  the  authority  in  doing  the 
damage ;   they  being  persons  who  contracted  to  deliver  certain  stores 
and  material  within  the  defendants'  borough,  and  the  way  they  should 
do  it  was  for  them  to  consider." 

His  Lordship  (Mr.  Justice  Warrington)  went  on  to  comment  on 
the  words  used  by  Lord  Justice  Stirling,  and  considering  that 
the  authority  of  the  Court  of  Appeal  was  in  point,  he  came  to  the 
conclusion  that  the  defence  of  the  protection  of  the  Fublic  Authorities 
Act  was  not  available  for  the  defendants,  Dick,  Kerr  and  Company, 
Limited.  He  therefore  gave  judgment  lor  the  plaintiffs,  making  a 
declaration  that  they  were  entitled  to  recover  damages  in  respect  of 
the  matters  complained  of  in  the  action,  and  to  refer  it  to  the  Official 
.  Keferee  to  ascertain  the  amount  of  the  damages.  He  also  awarded  the 
costs  up  to  judgment,  leaving  the  subsequent  costs  to  be  dealt  with  by 
the  Official  Referee.  A  stay  of  execution,  pending  an  appeal,  was 
granted.  The  effect  of  this  case  is  to  deprive  contractors  of  the  benefit 
that  they  believed  they  had  when  carrying  out  contracts  for  local 
authorities,  and  in  view  of  the  decision  of  the  Court  of  Appeal,  cited 
by  Mr.  Justice  Warrington,  it  is  unlikely  to  be  reversed  without  the 
defendants  taking  the  case  to  the  House  of  Lords. 


The  Birmingham  and  Midland  Tramways  Company  is  preparing 
for  augmentation  of  its  motor  omnibus  service  on  the  Edgbaston  and 
Harborne  routes  Horsed  vehicles  will  be  entirely  replaced  by  the 
petrol-driven  conveyances,  five  of  which  are  expected  to  be  put  on  the 
road  almost  immediately.  The  new  'buses  will  l>e  of  light  construction. 
The  company  has  a  large  scheme  on  hand,  their  idea  being  to  supersede 
the  whole  of  the  horsed  vehicles  by  motor  buses  on  the  important 
routes. 
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CORPORATIONS   AND   RAILWAY 
OMNIBUSES. 


Representatives  of  Manchester  Corporation  Tramways  and  several 
other  municipalities  and  of  the  North  Eastern,  Midland,  and  (ireat 
Western  Railway  Companies  met  in  London  on  March  15,  to  consider 
the  clauses  of  the  three  C'ompanies'  bills  in  the  present  session  under 
which  they  seek  power  to  run  motor  omnibuses.  The  Corporations, 
l>eing  dissatisfied  with  the  clauses,  caused  the  bills  to  l^e  blocked  on 
second  reading,  and  the  object  of  the  conference  was  to  secure  a  com- 
promise. Councillor  D.  Boyle,  chairman  of  the  Manchester  Tramways 
C'ommittee,  presided.  Various  suggestions  were  made  by  the  municipal 
representatives  to  the  railway  companies*  representatives,  and  a  further 
conference  was  fixed.  The  municipalities  recognise  that  they  cannot 
plead  the  danger  of  competition  against  the  proposals  of  the  companies, 
for  Parliament  would  hardly  consent  to  give  to  a  corporation  the 
monopoly  of  its  own  streets  for  the  services  of  public  transport.  The 
objection  has,  however,  been  put  on  the  better  ground  that  a  corporation 
ought  to  retain  the  right  of  controlling  the  amount  of  vehicular  traffic 
permitted  on  particular  routes,  and  that  it  should,  therefore,  retain  the 
power  of  granting  licences  which  it  at  present  possesses.  The  refusal 
of  a  corporation  to  grant  a  licence  is.  of  course,  subject  to  review  by 
the  court,  and  in  case  a  railway  company  considered  that  a  refusal  to 
license  its  omnibuses  was  based  on  improper  grounds  it  could  appeal. 

In  the  House  of  Commons  on  March  21,  the  North  Eastern  Railway 
Hill,  having  being  read  a  second  time, 

Mr.  Whitely  moved  that  it  should  be  an  instruction  to  the  Committee 
on  the  Hill  to  limit  the  provisions  of  clause  28  (dealing  with  the  provision 
and  running  of  motor  omnibuses  by  the  company)  to  omnibuses, 
coaches,  etc.,  conveying  persons,  luggage,  parcels,  and  goods  to  and 
from  the  company's  railway  stations. 

Sir  Edward  Grey  said  that  it  appeared  the  object  of  this  motion  was 
to  protect  authorised  tramways  from  undue  competition.  The  point 
was  one  which  could  be  dealt  with  at  the  Committee  stage  of  the  Bill, 
and  he  thought  the  company  would  then  be  prepared  to  say  that  the 
clause  would  not  authorise  them  to  run  omnibuses  in  any  borough  or 
urban  district,  except  to  and  from  passenger  stations  of  the  company. 
In  the  rural  districts,  however,  many  facilities  that  could  be  given  by 
the  company  would  be  of  great  l)enefit,  and  from  that  point  of  view 
the  company  could  not  accept  the  instruction. 

Mr.  Whiteley  said  he  was  satisfied  and  he  withdrew  his  motion. 


ACCIDENTS  ON  ELECTRIC  RAILWAYS. 


In  the  House  of  Commons,  on  March  7, 

Mr.  Herbert  Samiel  asked  the  President  of  the  Board  of  Trade  if 
he  would  state  how  many  fatal  and  non-fatal  accidents  had  occurred 
up  to  the  present  time  through  persons  coming  into  contact  with  the 
live  rail  on  electric  railways,  and  whether  the  Board  of  Trade  were 
taking  any  steps  for  the  prevention  of  such  accidents. 

Mr.  (Jerald  Balfour,  in  reply,  said  :  On  the  Lancashire  and 
Yorkshire  and  North  Eastern  railways  nine  fatal  and  twenty-two  non- 
fatal accidents  have  occurred  through  contact  with  the  electrically 
charged  rail,  including  eight  fatal  and  eight  non-fatal  accidents  to 
trespassers,  and  one  fatal  and  eleven  non-fatal  accidents  to  railway 
servants.  No  accidents  from  contact  with  the  rail  in  question  have 
l>een  reported  to  the  Board  of  Trade  on  any  of  the  other  lines  which 
have  recently  been  equipped  for  the  use  of  electrical  power  in  place  of 
steam,  and  no  such  fatal  accident  has,  it  is  believed,  occurred  on  any 
of  the  tube  railways.  The  number  of  known  fatal  accidents  of  this 
description  on  tube  railways,  some  of  which  have  been  opened  now  for 
a  considerable  period,  cannct  be  given,  as  no  separate  record  of  such 
accidents  has  been  kept,  but  the  number,  if  any,  must  be  very  small. 
Recommendations  as  to  the  steps  to  be  taken  to  prevent  the  recurrence 
of  accidents  of  this  character  have  been  made  from  time  to  time  to  the 
railway  companies,  and  have  been  adopted  by  them,  and  the  matter  is 
one  that  receives  unremitting  consideration  from  the  inspecting  officers 
of  the  department  in  the  execution  of  their  duties. 

In  the  House  of  Commons,  on  March  14, 

Mr.  Weir  asked  the  Secretary  to  the  Board  of  Trade,  having  regard 
to  the  fact  that  the  North  Eastern  Railway  Company  had  electrified  a 
portion  of  their  system  without  obtaining  specific  statutory  powers, 
would  he  state  whether  he  proposed  to  notify  other  railway  companies 
in  the  United  Kingdom  of  the  irregularity  of  such  a  course  ;  would  he 
state  how  many  miles  of  the  North  Eastern  system  had  been  electrified, 
on  what  date  the  system  came  into  force,  the  number  of  accidents 
resulting  therefrom,  and  the  number  of  persons  besides  Alice  Maughan 
who  had  lost  their  lives  through  contact  with  unprotected  rails : 
whether  compensation  had  been  granted  in  the  case  of  each  accident  : 
and  whether  the  Board  of  Trade  inspectors  were  now  quite  satisfied 
that  the  rails  were  sufficiently  protected. 

Mr.  BoxAR  Law,  in  reply,  said:  The  Board  of  Trade  are  not 
prepared  to  say  that  the  North  Eastern  has  been  guilty  of  any 
irregularity,  and  see  no  necessity,  therefore,  to  call  the  attention  of  the 


companies  generally  to  the  course  adopted  by  that  railway.  I  understood 
that  the  length  of  the  company's  line  which  has  been  electrically 
equipped  is  33  miles,  and  that  electrical  working  was  begun  towards  the 
end  of  last  March.  Up  to  the  present  time,  twenty-eight  accidents 
have  occurred  from  the  use  of  electrical  power  on  this  railway ;  this 
number  includes  four  fatal  accidents,  in  addition  to  that  mentioned  by 
the  hon.  member,  resulting  from  contact  with  the  electrically  charged 
rail.  The  Board  of  Trade  are  not  aware  whether  compensation  has 
been  paid  by  the  railway  company  in  each  case.  An  inquiry  has  been 
held  into  the  accident  to  /\lice  Maughan,  but  the  Board  of  Trade  have 
not  yet  received  the  inspecting  officer's  report.  The  railway  company 
has  carried  out  the  recommendations  of  the  inspecting  officers  in  so  far 
as  they  have  been  made  at  present. 


LONDON   UNITED  TRAMWAY  CONTRACTS. 


The  London  United  Tramways  Company  have  awarded  to  J.  G. 
White  and  Company,  Limited,  the  contracts  for  the  construction  and 
equipment  of  the  stations  of  the  I^ndon  United  system  in  the 
counties  of  Surrey  and  Middlesex.  The  work  will  be  divided  into  two 
separate  sections.  The  first  -which  comprises  the  boroughs  and 
districts  of  Kingston,  Surbiton,  Maiden,  and  Wimbledon  includes 
the  following  routes:  Starting  from  the  junction  of  London  Road  and 
Eden  Street,  the  first  route  goes  along  Richmond  Road  as  far  as  King's 
Road,  and  along  King's  Road  to  a  terminus  at  the  Kingston  Gate  of 
Richmond  Park.  The  second  route  runs  along  London  Road  and 
Kingston  Hill,  terminating  at  George  Road.  The  third  route  starts 
from  a  junction  with  the  last  mentioned  and  London  Road,  and  goes 
along  Cambridge  Road,  Kingston  Road,  Burlington  Road,  West 
Barnes  Lane,  and  Coombe  I^ne,  terminating  near  Raynes  Park 
Station.  The  fourth  route  starts  at  Clarence  Street,  and  goes  along 
Eden  Street,  St.  James's  Road,  Penrhyn  Road  (Kingston),  Surbiton 
Oescent.  Victoria  Road,  and  Portsmouth  Road,  terminating  at 
Winter's  Bridge,  Long  Ditton.  The  fifth  route  begins  with  a  junction 
with  the  fourth  in  Victoria  Road,  Surbiton,  proceeds  along  that  road 
and  Ewell  Road,  terminating  at  Red  Lion  Lane,  Tol worth.  The  total 
route  length  of  this  line  is  about  loj  miles,  and  the  length  of  single 
track  is  about  18^  miles.  The  second  section  of  the  contract  comprises 
lines  in  Hanwell  and  Brentford,  starting  from  a  junction  with  the  exist- 
ing tramways  in  High  Street,  Brentford,  and  proceeding  along  Boston 
Road  and  Lower  Boston  Road,  and  adjoining  the  existing  tramway  in 
High  Street,  Hanwell.  Another  branch  goes  along  Boston  Road,  and 
joins  the  same  tramway  in  Broadway,  Hanwell.  The  route  length  of 
these  lines  is  about  2^'  miles,  and  the  length  of  single  track  5^  miles. 
The  type  of  construction  of  the  track  is  to  be  particularly  strong,  and 
will  consist  generally  of  No.  3  British  Standard  rails,  with  cross 
girders  spaced  9  ft.  apart  throughout.  The  joints  will  be  supported 
by  anchors  of  H  section,  secured  to  the  rails  with  bolts  and  clips. 
The  concrete  underbed  will  be  6  in.  thick,  finished  off  with  a  layer 
of  I  in.  of  fine  concrete,  and  over  this  a  floating  coat  of  i  in.  of  cement 
and  sand  to  form  the  bed  for  the  wood  paving.  The  paving 
throughout  will  bt^.  of  Jarrah  wood,  finished  so  far  as  regards  the 
Kingston  section  with  an  edging  of  granite  setts,  but  the  Hanwell  and 
Brentford  section  margins  will  be  entirely  of  granite  setts.  Span  wire 
overhead  construction  will  be  used  throughout.  The  poles  will  be 
23  ft.  long,  and  the  ornamental  character  of  these  will  be  similar  to 
that  used  on  the  existing  lines  of  the  London  United  Company.  The 
trolley  wire  will  be  2/0  B.  and  S.  gauge  grooved  copper  wire,  and  will 
be  supported  by  mechanical  ears.  The  height  of  the  wire  above  rail 
level  will  be  23  ft.,  which  is  somewhat  greater  than  usual,  but  is 
required  by  the  special  conditions.  The  total  amount  of  the  contract 
with  Messrs.  J.  (i.  White  and  Company  is  about  ;f  165,000. 

The  contract  for  the  cable  work  has  been  placed  with  Messrs.  W.  T. 
Henley's  Telegraph  Works  Company.  This  contract,  which  is  one  of 
the  largest  ever  placed  for  cables  in  connection  with  tramway  work, 
includes  about  30  miles  of  three-phase  11,000  volt  cable,  and  about  45 
miles  of  low-tension  feeder,  distributor,  and  telephone  cables,  etc. 


BUKNOS    AVKHS    and    BkLC-KANO     El.KCTKlC    TKAMWA^  S    CoMPANV. — 

The  report  for  the  year  n>04  states  that  the  following  charges  have 
been  made  to  net  revenue  account :  Eor  debenture  stock  interest, 
£^5'5^5'-  ^o*"  renewals  fund  (thereby  raising  same  to  ^^21,000),  /5,ooo ; 
for  amount  written  off  capital  expenditure,  ;(^4.5oo;  to  the  credit  of 
sinking  fund  for  the  redemption  of  del)enture  capital,  ^2.500 ;  to  the 
credit  of  accidents  insurance  fund  (thereby  raising  same  to  ;f  1,000), 
/500.  After  providing  for  the.se  and  for  the  premium  on  /-.',3oo  5  per 
cent,  debenture  stock  purchased  and  cancelled,  there  remains  a  balance 
of  /42,33r).  The  6  per  cent,  dividend  on  the  A  and  B  preference 
shares  absorbs  ;f2o,250.  An  interim  dividend  of  ih  per  cent,  on  the 
ordinary  shares  was  paid  in  October  last,  and  the  directors  now 
recommend  a  balance  dividend  of  2s.  6d.  per  share,  free  of  income-tax, 
or  a  total  of  4s.  per  share,  or  4  per  cent,  per  annum,  absorbing  ;f  20,000, 
and  leavmg  a  balance  of  ;f  2,oH^»  to  l)e  carried  forward  to  next  account. 
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PERSONAL. 


Mr.  George  Myerscough,  of  Sheffield,  has  l>een  appointed  depot 
foreman  of  the  l-'xeter  Corporation  Tramways. 

Mr.  Alfred  Baldwin,  M.P.,  has  been  elected  chairman  of  the 
fireat  Western  Railway  Company,  in  succession  to  Karl  Cawdor. 

Mr.  T.  Tyson,  chief  assistant  engineer  to  I^icester  Corporation, 
has  been  granted  an  increase  of  salary  from  £1(0  to  ;f  200  per  annum. 

Mr.  T.  Medcalf  has  been  appointed  traffic  manager  of  Swindon 
(Corporation  Tramways  at  a  salary  of  /150  per  annum. 

Mr.  F.  J.  C.  May  has  resigned  the  position  of  l>orough  surveyor 
and  engineer  for  Brighton. 

Mr.  W.  H.  Brown,  of  7,  I^thbury.  London,  K.C'.,  has  been  elected 
a  director  of  the  London  Tnited  Tramways,  Limited. 

Mr.  Thomas  Hewson,  borough  engineer  of  Leeds,  has  resigned 
his  position,  after  tweniy-three  years'  service,  on  account  of  failing 
health. 

Mr.  Wm.  Dtindas,  of  Callender's  Cable  and  Construction  Company, 
has  been  appointed  mains  superintendent  at  C'arlisle  Corporation 
Electricity  Works. 

Mr.  W.  B.  Worthlngton,  engineer  of  the  Lancashire  and 
Yorkshire  Railway,  has  been  appointed  chief  engineer  of  the  Midland 
Railway. 

Mr.  John  Wilson,  interim  manager  of  Leith  horse  tramways, 
has  been  appointed  by  the  Tramways  Committee  manager  of  the 
electric  tramway  system  now  Ixiing  installed. 

Mr.  Edward  Cross,  the  Rotherham  borough  electrical  engineer, 
has  al-s<)  been  appointed  manager  to  Rotherham  Corporation  Tramways 
at  a  combined  salary  of  /350  per  annum. 

Mr.  Hancock,  principal  clerk  in  the  traffic  department  of 
Manchester  Corporation  Tramways,  has  been  appointed  parcels 
superintendent,  at  a  salary  of  /250. 

Mr.  W.  A.  Chamen,  chief  electrical  engineer  to  (ilasgow  Cor- 
poration, has  resigned  his  position  in  order  to  take  up  an  appointment 
with  Messrs.  Hramwell  and  Harris. 

Mr.  Richard  Evans,  general  manager  for  sixteen  years  of  the 
Harry  Railway  Company,  will  shortly  retire  on  a  pension.  He  will  be 
asked  to  accept  a  seat  on  the  directorate. 

Mr.  J.  Eades,  Junr.,  car  works  manager  of  Manchester  Cor- 
poration Tramways,  has  been  appointed  rolling  stock  superintendent, 
at  /350  a  year.     His  present  salary  is  ;f  250. 

Mr.  J.  M.  M'Elroy,  general  manager  of  the  Manchester  Corpora- 
tion Tramways,  delivered  an  illustrated  lecture  on  March  16,  in  the  new 
Islington  Hall.  Ancoats,  on  the  Manchester  tramway  system. 

Mr.  T«  R«  5mlth,  electrical  engineer  of  I^eicester  Corporation 
Tramways,  has  been  granted  an  increase  of  salary  from  ^^250  to  /joo 
per  annum. 

Mr.  George  New  has  been  elected  vice-chairman  of  the  Sunderland 
Corporation  Tramways  Committee  in  place  of  the  late  Councillor 
Hryers. 

Mr.  W.  J.  HosgOOd,  chief  engineer  and  locommive  superintendent 
of  the  Port  Talbot  Railway  and  Docks.  South  Wales,  has  been  appointed 
chief  mechanical  engineer  of  the  Rhodesian  Railways. 

Mr.  F.  Coutts,  manager  of  the  Ayr  Corporation  Tramways,  who 
has  iKJcn  appointed  manager  at  Paisley,  has  l>een  presented  by  the  em- 
ployees with  a  green  onyx  drawing-room  clock  as  a  token  of  their  esteem. 

Mr.  John  Lambert,  electrical  engineer  of  Perth  Corporation,  has 
been  appointed  tramway  manager.  He  will  retain  his  former  post, 
and  his  salary  is  to  be  increased  from  f/z-j^  to  £^^,0  per  annum 

Mr.  David  C.  Rattray,  assistant  engineer  of  the  Lancashire  and 
Yorkshire  Railway,  has  l)een  appointed  chief  engineer  in  succession  to 
Mr.  W.  H.  Worthington,  who  is  al>oui  to  take  up  the  position  of 
engineer-in  chief  to  the  Midland  Railway. 

Mr.  W.  Grant,  manager  of  the  Rotherham  Corporation  Tramways, 
who  is  leaving  in  order  to  take  over  the  management  of  the  Ayr  Cor- 
poration Tramways,  was  presented  on  March  iN  by  the  officials  and 
staft  of  the  Rotherham  Tramwajs  Department  with  a  silver  tea  and 
coffee  set.  Mr.  Grant  was  the  first  manager  at  Rotherham  and 
organised  the  tramway  system. 

Mr.  J.  R.  Groves,  late  general  manager  of  the  Southtown  and 
(;orleston  Tramways,  which  were  recently  acquired  by  Creat  Yar- 
mouth Corporation,  has  declined  an  offer  made  to  him  to  continue  his 
services  under  the  Corporation  after  the  conversion  of  the  system  to 
electric  traction.  We  understand  that  Mr.  (Proves  will  shortly  take 
up  an  appointment  elsewhere  under  the  British  IClcctric  Traction 
0)mpany. 


Mr.  H.  E.  Blain,  manager  of  West  Ham  Corporation  Tramways, 
has  been  granted  an  increase  of  salary  by  £$0,  with  a  further  increase 
next  .\ugust  of  /50.  and  a  third  increase  in  February  next  of  a  (uriher 
£50. 

Mr.  J.  W.  Benn,  M.P.  (chairman  of  the  London  County 
Councd,  and  lately  chairman  of  the  Highways  Committee),  has  been 
appointed  a  Deputy- Lieutenant,  on  the  recommendation  of  the  Duke  of 
Fife  (Lord-Lieutenant  of  the  County  of  London). 

Brighton  Tramways  Committee  have  decided  to  defer  the 
appointment  of  a  tramway  manager,  in  succession  to  Mr.  T.  H. 
Holliday.  for  three  months  from  April  jo.  In  the  meanwhile  the 
managerial  duties  will  be  performed  by  Mr.  Marsh,  the  present 
assistant-manager. 

Mr.  Hllllard  Stephens,  of  39.  Victoria  Street,  I^ndon.  S.W.. 
has  severed  his  connection  with  Mackenzie  Brothers,  and  has  been 
appointed  sole  London  agent  (engineering  section)  to  the  Falkirk  Iron 
Company.  Falkirk.  N.B.  All  communications  to  be  addressed  to  39. 
\'ictoria  Street. 

Mr.  Charles  King,  the  permanent  way  engineer  of  the  Glasgow 
Corporation  Tramways,  has  resigned  his  position,  having  accepted  a 
similar  appointment  under  his  old  chief.  Mr.  John  Young,  general 
manager  of  the  Metropolitan  District  Railway.  Mr.  King  will  take  up 
his  new  duties  at  the  end  of  the  present  month. 

The  Hon.  A.  E.  Gathorne  Hardy  has  been  appointed  Railway 
Commissioner  in  place  of  Viscount  Govan,  who  has  resigned.  A  salary 
of  /3.000  per  annum  attaches  to  the  post.  Mr.  Gathorne- Hardy,  who 
is  deputy-chairman  of  the  South  Eastern  Railway  Company,  will  also 
act  as  chairman  of  the  Light  Railways  Commission. 

5alford  Corporation  Tramways  Committee  have  decide<l 
unanimously  to  recommend  the  (Council  to  appoint  Mr.  (ieorge  W. 
Holford  general  manager  of  the  Corporation  tramways  in  successif)n 
to  Mr.  Krnest  Hatlon,  who  is  leaving  for  Newcastle.  Mr.  Holford  has 
for  some  time  been  Mr.  Hattons  chief  assistant  in  the  Tramwavs 
Department.  The  Committee  recommend  that  his  commencing  salary 
as  manager  be  ;r3oo  per  annum,  increasing  annually  by  /"50  to  /500 

Mr.  M.  A.  Bell,  who  is  at  present  accountant  of  (Jlasgow  Corpora- 
tion Tramways  Department,  recently  received  an  appointment  aschirf 
accountant  in  Lisl)cn  under  Mr.  William  Clark,  formerly  permanent 
way  engineer  of  (ilasgow  Corporation  Tramways,  who  left  (ilasgow  a 
few  years  ago.  and  has  since  been  the  very  successful  manager  of  the 
Lisl>on  Tramways.  Mr.  Bell,  who  is  25  years  of  age.  accepts  his  new 
appointment  at  Lisbon  at  a  salary  of  ^^400  per  annum. 

The  Exeter  City  Council  recently  appointed  a  committee  to 
consider  certain  charges  which  had  l^een  made  in  regard  to  the  com- 
petency of  the  city  electrical  engineer,  Mr.  H.  D.  Munro.  The 
committee,  in  their  report,  which  is  now  issued,  states  that  after 
careful  inquiry  they  "are  fully  satisfied  with  the  competency  of  Mr 
Munro  as  an  electrical  engineer,  and  are  of  opinion  that  the  electrical 
engineer  should  have  charge  of  all  the  works  in  connection  with  the 
electric  light  undertaking,  including  mains,  and  of  the  electrical  equip- 
ment in  connection  with  the  tramways." 

Southampton  Borough  Council  have  at  length  decided  to  ap- 
point a  general  manager  for  the  Corporation  tramways.  The  salary 
is  to  l)e  /500  per  annum,  rising,  subject  to  approved  services,  bv 
annual  increments  of  £2^  to  ^T^oo.  Some  (>o  applications  weu- 
received.  The  final  selection  will  be  made  from  the  following  can- 
didates :  Mr.  C.  R.  Everson,  general  manager,  Plymouth  Corporation 
Tramways;  Mr.  R.  C.  Hullough,  general  manager  and  engineer. 
Colchester  C>orporation  Tramways;  Mr.  }\.  \\.  Yerbury,  chief 
electrical  engineer  and  deputy  manager,  Sheffield  Corporation  Tram 
ways. 

Mr.  John  Morris,  the  well-known  solicitor,  and  principal  of  the 
firm  of  Ashhurst,  Morris.  Crisp  and  Company,  of  Throgmorton  .\ venue, 
died  at  the  age  of  Si  on  March  11.  at  his  residence  in  Hvde  Park 
Square.  London.  The  previous  day  Mr.  Morris  had  felt  faint  after  his 
morning  warm  bath,  and  the  ne.xt  day  he  fainted  in  it,  and,  slipping 
under  water,  died  from  asphyxia  following  immersion  l>efore  he  was 
discovered.  At  the  intpiest  the  jury  found  a  verdict  of  death  bv  misad- 
venture. Mr.  Morris  was  well-known  for  many  years  bv  all  thoNO 
engaged  in  Parliamentary  matters  regarding  tramways,  and  his  l(»s 
will  be  deeply  felt  and  regretted. 

Glasgow    Electricity    Department    Appointments.— At    a 

meeting  of  the  Klectricity  Committee  of  (ilasgow  Corix)ration,  held  im 
Tuesday,  it  was  unanimously  agreed  to  recommend  the  appointment  of 
Mr.  W.  W.  I^ckie,  chief  assistant,  to  succeed  Mr.  W.  A.  Chamen  as 
chief  engineer  And  manager  of  the  lUectricity  Department  at  a  salary 
of  ;f8oo,  rising  to  /i.ooo.  Mr.  Lackie  has  been  associated  with  the 
(ilasgow  Klectricity  Department  since  its  establishment  thirteen  years 
ago.  It  was  also  agreed  to  recommend  that  Mr.  Archibald  Page, 
superintendent  of  the  generating  stations  and  sub-stations  of  the  lUer- 
triciiy  Department,  be  appointed  chief  assistant,  in  succession  to  Mr. 
Lackie,  at  a  salary  of  ;f  500. 
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CONTRACTS  AND    ORDERS. 


Messrs.  Bruce,  Peebles  and  Company,  of  Edinburgh .  have 
receivetl  an  order  from  Aberdeen  Corporation  for  a  ^jo-kw.  dynamo. 

Clarkson,  Limited,  of  Chehnsford,  have  received  an  order  from 
the  colony  of  V'^ictoria  for  four  "  Chehnsford"  omnibus  chassis. 

Dover  Corporation  have  accepteil  the  tender  of  Messrs.  Dick, 
Kerr  and  Company  for  four  tramway  cars  at  ^575  each. 

Bury  Corporation  have  accepted  the  tender  of  Messrs.  Siemens 
brothers  and  Company  for  a  jOo-kw.  generating  set  at /2. 846. 

Grimsby  Corporation  have  accepted  the  tender  of  Messrs. 
Crompton  and  Company,  of  Chelmsford,  for  the  supply  of  motors  for 
two  years. 

Yarmouth  Corporation  have  accepted  the  tender  of  Mr.  J. 
Tidman  for  the  purchase  of  j()0  tons  of  discarded  tramway  rails  at 
40S.  yd.  ])er  ton. 

Leith  Corporation  have  accepted  the  tender  of  Messrs.  A.  l^'indlay 
and  Company,  of  Motherwell,  for  the  erection  of  the  roof  at  Morton 
Place  tramway  depot,  at  a  cost  of  ^^2.220. 

Stockport  Corporation  have  accepted  the  tender  of  the  British 
ThorasDn-Houston  Company,  Limited,  for  tramway  cars  with  Brush 
hrnlies 

The  Metropolitan  Electric  Tramways,  Limited,  have  placed 
an  order  with  Peter  Brotherhood  for  an  air  compressor  for  car  cleaning 
purposes. 

Callender's  Cable  and  Construction    Company,    Limited, 

have  received  an  order  from  East  Ham  Town  Council  for  traction 
feeder  cables  at  ^247. 

East  Ham  Corporation  have  accepted  the  tender  of  Messrs. 
L>ick,  Kerr  and  Company  for  five  double-deck  covered  tramway  cars, 
complete  with  electrical  equipment. 

Burslem  Corporation  have  accepted  the  tender  of  Messrs.  Crant 
and  Son  for  the  erection  of  electricity  works  and  refuse  destructor 
building  at  /j,745.  and  destructor  chimney  at  /850. 

Middlesex  County  Council  have  accepted  the  tender  of  Mr.  C- 
Kord,  at  £h,'jii,  for  connecting  the  Archway  Road  and  Finchley 
tramway  lines  with  the  Woodberry  Grove  car-sheds. 

The  Glasgow  Railway  Engineering  Company,  Limited,  of 

(iovan.  Glasgow,  have  received  an  order  from  Stockport  Corporation 
for  ten  sets  of  their  pressed  disc  wheels  with  steel  tyres. 

Messrs.  John  Russell  and  5ons,  of  Wednesbury,  have  secured 
the  order  for  poles  for  the  Yarmouth  Corporation  Tramways  extension, 
through  the  British  Electric  Equipment  Company.  Limited. 

Mirfield  District  Council  have  accepted  the  following  tenders : 

Cables:  Callender's  Cable  and  Construction  Company,  Limited,  London, at  £832. 
Meters:  The  British  Thomson- Houston  Company,  Limited,  R-igby,  at  £212. 
Transformers:  The  IJritish  WestinKhouse  Company,  Limited,  London,  at  £204. 

Pearson,  Muggins  and  Company,  Limited,  of  51,  Scrutton 
Street,  London,  E.C.,  have  secured  the  contracts  for  the  uniforms  lor 
the  Great  Northern  and  City  Railway,  the  Chester  Corporation  Tram- 
ways, Airdrie  and  Coatbridge  Tramways,  and  the  Harlepool  Electric 
Traction. 

Messrs.  W.  R.  Sykes'  interlocking  Signal  Company  have 
received  an  order  from  the  South  Eastern  and  Chatham  Joint  Com- 
mittee for  the  equipment  of  twelve  miles  of  line  between  Jx)ndon 
Bridge  and  Grove  Park  with  their  system  of  electrical  signalling,  at  a 
cost  of  about  /y.ooo. 

Ferranti,  Limited.-  -Messrs.  A.  W.  Tait  and  A.  Whittaker, 
receivers  and  managers  of  Ferranti,  Limited,  inform  us  that  under  the 
scheme  of  reconstruction  the  new  company  was  incorporated  on 
I'ebruary  27.  From  March  i  it  carries  on  the  business  hitherto  con- 
ducted by  the  receivers  and  managers. 

Messrs.  Wather,  Gardiner  and  Company,  of  Staple  Hill. 
Bristol,  and  59,  Ciresham  Street,  London,  EC,  have  again  secured  the 
contract  to  supply  uniforms  to  tlie  Bristol  Tramways  Company,  the 
Imperial  Tramways  Company,  Middlesbrough,  and  the  Bath  Electric 
Tramways,  Limited. 

Messrs.  Oawthorp  and  Company,  of  St.  Georges  Sign  Works, 
Leeds,  have  received  an  order  from  the  Great  Northern  Railway 
Company,  King's  Cross  Station,  for  their  latest  pattern  railway  late 
arrival  indicator,  which  has  given  the  authorities  such  satisfaction. 
They  have  also  several  orders  in  hand  for  their  latest  pattern  departure 
indicator. 

The  Brush  Electrical  Engineering  Company,  Limited, 
have  recently  closed  the  following  contracts  : 

Plight  double-deck  cars  with  radial  trucks  and  Brush  motor  equipments,  for  the 

Leamington  and  Warwick  tramways. 
Overhead  equipment  for  the  Leamington  and  Warwick  tramways. 
Kight  500  kw.  three-phase  transformers  for  the  county  of  Durham  Electric  Power 

Distribution  Company. 

Lancaster  Corporation  have  accepted  the  tender  of  the  British 
Westinghouse  Company,  Limited,  for  the  supply  of  two  tramcars  at 
/'570  each.  In  our  issue  of  March  y  the  name  of  the  Corporation,  by  a 
clerical  error,  was  given  as  "Leicester."     The  whole  of  the  tramcars 


for  the  Leicester  Corporation  have,  of  course,  been  supplied  by  Messrs. 
Dick,  Kerr  and  Company. 

The  J.  O.  Brill  Company  have  received  an  order  from  the 
lk)st(in  IHevated  Railway  Company  for  40  cars  of  the  builders'  patented 
semi-convertible  type,  mounted  on  Brill  No.  27-K  trucks.  The  cars  are 
to  measure  j2  ft.  over  the  Ix^dies.  and  «  ft.  4  in.  over  the  sheathing  of 
the  straight  sides ;  they  are  to  have  the  new  style  of  grooveless  posts. 
The  cars  are  for  high-speed  service  on  surface  suburban  lines. 

Messrs.  H.  Lotery  and  Company,  4  to  8.  St.  Mary  Street, 
London,  N.E.,  report,  among  others,  the  following  orders  : 

Cro>don  Corporation  Trauuvays,  the  ^upply  of  the  wliolc  of  tlic  uniforms  for 

the  second  \ear  in  succession. 
Oldham  Corporation  Tramways,  the  whole  of  the  uniforms  rc»pjire«i  for  insi»cc- 

tors,  motormen,  and  \>o\\\{  l»oys. 

Uury  Corporation  Tramways,  a  renewal  of  the  order  for  the  supply  of  unilornis. 

Messrs.  Mountain  and  Gibson,  of  Elton  Fold  Works,  Bury, 
inform  us  that  the  West  Ham  Corporation  have  approved  and  ordered 
thirty-five  of  their  improved  M.  G.  double-deck  trolley  standards,  with 
poles  and  heads  complete,  for  the  new  cars  which  are  now  being  built. 
The  order  has  been  placed  with  Messrs.  Mountain  and  Gibson  through 
the  Brush  Electrical  Engineering  Company,  Limited,  who  are  building 
the  car  bodies. 

The  Brush  Electrical  Engineering  Company,  Limited,  have 
recently  closed  the  following  contracts  : 

Three  50  kw.  three-phase  transformers,  through  C.  H.  Merz,  fer  Sir  W.  G. 

Armstrong,  Whilworth,  and  Company. 
Complete  steam  and  electrical  plant  for  power-house,  for  the  Leamington  and 

Warwick  Tramways. 
Three  double-deck  cars,  with  radial  trucks  and  British  motor  equipments,  for 

Airdrie  and  Coatbridge  Tramways. 

Hurst,  Nelson,,  and  Company,  Limited,  during  the  last  few 
weeks  have  secured  the  following  contracts,  amongst  others : 

Perth  Cor|)oration  Tramways,  12  complete  four-wheel  double-deck  cars  and 
trucks. 

Stalybridge,  Hyde,  Mossley.  and  Dukinfiold  Tramways  and  Electricity  Board, 
12  car  bodies. 

Mansfield  and  District  Light  Railwa\ ,  12  car  lx)dies  and  trucks. 

Kilmarnock  Corporation  Tramways,  repeat  order  for  2  top-deck  covered  four- 
wheel  cars  and  i  four-wheel  double-deck  car. 

The  Electric  Tramway  Equipment  Company  (Alfred  Wise- 
man), of  Birmingham,  are  exceptionally  busy  in  all  their  departments. 
For  orders  which  they  have  at  present  on  hand  they  have 
just  sent  large  consignments  to  Mexico,  South  America,  South  Africa, 
Australia,  New  Zealand,  and  China.  These  orders  are  for  overhead 
line  material.  In  the  gear-cutting  department  the  company  has  been 
working  a  night  and  day  shift  for  over  a  year,  and  although  they  have 
doubled  their  gear-cutting  plant  recently  the  department  is  still  fully 
employed. 

S,  Dixon  and  Son,  Limited,  have  on  hand  a  number  of  orders 
for  the  supply  of  Turner's  patent  automatic  point  controller.  They 
have  recently  installed  this  apparatus  on  the  Manchester,  Kotherham, 
and  Leicester  C'orporation  Tramways,  and  are  at  the  present  time  fixing 
eight  on  the  West  Ham  Corporation  Tramways.  They  have  also 
received  a  third  repeat  order  from  the  Leeds  Corporation  Tramways 
for  four  controllers,  so  that  this  apparatus,  for  which  there  has  long 
been  a  demand,  appears  to  have  taken  a  firm  place  on  the  market. 

Messrs.  Bruce  Peebles  and  Company,  of  i:dinburgh,  have 
received  an  important  electric  motor  contract  from  the  Lancashire 
Klectric  Power  Company  for  large  alternating-current  motors.  The 
Lancashire  Power  Company,  supplying,  as  it  does,  electrical  power 
throughout  the  densely-populated  industrial  district  of  Lancashire,  has 
in  prospect  an  enormous  business.  Messrs.  Hruce  and  Peebles  have 
also  secured  an  order  for  an  800  h.p.  dynamo  for  the  Leith  electric 
tramways,  and  for  three  800  h.p.  patent  motor  converters  for  Manchester 
Corporation. 

Messrs.  Graham,  Morton  and  Company,  of  Leeds,  have 
secured  the  contract  for  the  supply  of  a  complete  ash-elevator  plant  for 
the  boiler-house  of  the  Islington  Urban  District  Council.  The  elevator 
is  driven  by  means  of  a  3  u.h.p.  motor  running  at  500  revolutions  per 
minute. — The  same  contractors  recently  secured  an  order  for  the 
installation  of  an  extensive  boat-loading  plant  for  Seaham  Harbour. 
By  an  arrangement  of  the  eight  coal  shoots  constituting  part  of  the 
design,  allowance  is  made  far  the  rising  and  falling  of  the  boats 
occasioned  by  the  tide. 

Messrs.  H.  Lotery  and  Company,  of  4  to  8,  St.  Mary  Street, 
Ix>ndon,  N.E.,  have  recently  received  amongst  others,  the  following 
contracts : 

Leicester  Corporation  Traniways,  400  suits  for  motormen,  conductors,  and  point 
boys. 

Exeter  Corporation,  uniforms  for  the  whole  of  the  emplo>ees  of  the  electric 
tramways. 

Oldham,  A.shton,  and  Hyde  Klectric  Tramways,  Limited,  a  renewal  of  the 
contract  for  12  months  for  the  supply  of  uniforms. 

Walthamstow  Council  Tramways,  supply  of  uniforms. 

Barrow-in-Furness  Tramways  Company,  supply  of  uniforms. 

London  and  India  Docks  Company,  supply  of  uniforms  for  thrc-e  years. 

Chelmsford  Steam  Omnibuses.— Messrs.  Clarkson.  Limited, 
of  (.'helmsford,  inform  us  that  the  Tortjuay  and  District  .Motor 
Omnibus  Company  have  purchased  three  more  of  the ''Chelmsford  " 
steam  omnibuses.     The  order  was  placed  after  an  experience  of  about 
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eighteen  months  with  five  similar  'buses  built  by  Messrs.  Clarkson. 
One  of  these  five  omnibuses  ran  nine  weeks  without  intermission 
before  the  delivery  of  the  second.  The  Torquay  and  District  Motor 
Omnibus  Company  was.  it  will  be  remembered,  one  of  the  pioneer 
motor  omnibus  companies  of  this  country,  and  recently  paid  a  dividend 
of  7 J  per  cent,  after  twelve  months'  operation. 

Graham,  Morton,  and  Company,  Limited,  engmeers  and  con- 
tractors, of  I^eds,  have  received  a  contract  for  the  construction  and 
erection  of  a  large  warehouse  at  East  <,)uay.  South  Dock,  for  the 
Alexandra  (Newport  and  South  Wales)  Docks  and  Railway  Company. 
The  building  is  to  be  200  ft.  long  and  of  70  ft.  span,  and  the  whole  of 
the  ironwork  will  be  in  position  eight  weeks  from  the  date  of  the  order. 
This,  of  course,  consists  of  roof-principals,  purlins,  rivetted  compound 
steel  girders,  roUed-siesl  girders,  the  usual  gutterings.  etc.,  and  a 
specified  number  of  casements  constructed  to  open  in  the  centre.  All 
steel  used  in  the  construction  is  to  be  of  the  best  quality  mild  steel. 

Derby  Corporation  Tramways  Committee  have  received  the 
foUowmg  tenders  for  the  construction  of  the  permanent  way  and 
electrical  equipment  of  the  Kedleston  Road  and  VValbrook  Road 
tramway  routes  : 

W.  (jrifiitlis  aiui  Sons,  l.oiulun i8,(>f>t)  2  <> 

A.  Kraus  and  Son,  lirisiol             18,883  »j  <> 

BruNh  KIt'Ctrical  Knuineerini;  Codupany,  Limited,  I.onulilxjronj^lj  18.N92  8  5 

G.  F.  Toinlinson.  Derby     ...         ...         ...         ...         ...         ...         ...  19.097  16  lu 

G.  Hollovvay.  \Vt)lvcrhainpion 19.  jM  4  4 

VV.  rnderwoo<l,  Dukintield          19.448  3  i<» 

The  Committee  have  decided  to  recommend  the  (Council  to  accept 
the  tender  of  Messrs.  W.  Griffiths  and  Sons,  and  also  to  recommend 
the  acceptance  of  the  tender  of  the  Brush  Klectrical  I'-ngineering 
Company,  Limited,  Loughborough,  for  the  supply  of  four  new  cars 

FINANCIAL  REPORTS. 


Dartford  Tramways  Sclieme.  Negotiations  have  been  com- 
pleted by  the  Dartford  Urban  District  Council  lor  a  loan  of  f_\)\.ooo 
for  the  construction  of  tramways  linking  the  town  with  London,  17 
miles  distant.  The  terminus  is  near  the  site  of  the  new  (ireat  Ocean 
Wharf  for  the  Port  of  London. 

Glasgow  District  Subway  Company.—  The  directors  recommend 
the  followmg  dividends:  On  the  4  percent,  preference  shares  at  the 
rate  of  4  per  cent,  per  annum,  on  the  ordinary  shares  at  the  rate  of  i  J 
per  cent,  per  annum,  carrying  forward  ;f  1,003  ^5^  9^.  The  dividend 
a  year  ago  was  at  the  rale  of  i^  per  cent,  on  the  ordinary  shares, 
carrying  forward  £^41  3s.  8d. 

Hadfield's  Steel  Foundry  Company,  Sheffield.  The  annual 
report  states  that  the  profit  amounted  to  £'](y,>^iy6,  making,  with  the 
amount  brought  forward,  /92,io7.  A  final  dividend  of  2s.  per  share, 
and  IS.  (kl.  per  share  bonus,  making  22^  per  cent,  for  the  year,  is 
recommended,  leaving  /i5.^>o7  to  be  carried  forward.  The  whole  of 
the  additional  issue  of  50,000  £1  ordinary  shares  oflered  at  30s.  premium 
were  taken,  and  the  premiums  were  added  to  reserve,  making  this 
/i95,ooo. 

Keighley  Corporation  Tramways.  The  Tramways  Committee 
have  prepared  a  report,  giving  particulars  of  the  revenue  since  the 
opening  of  the  system.  The  receipts  from  October  12  to  February  25 
amounted  to  /2,io8  8s.,  or  6-<><>d.  per  mile,  and  the  number  of  pas- 
sengers carried  was  498.(^82,  or  6  89  to  a  mile.  The  current  consumed 
totalled  79,138  units,  at  a  cost  of  £i^y)  9s.  Sd.,  or  2'i8d.  per  mile. 
About  ^835  had  been  paid  in  wages,  or  2-77d,  per  mile. 

Bruce,  Peebles,  and  Company,  Limited.  The  report  for  the 
year  ended  December  31  last  states  that  the  available  Imlance  at  credit 
of  profit  and  loss  account  is  £n).\^(^.  The  directors  recommend  a 
dividend  at  the  rate  of  6  per  cent  per  annum  on  the  ordinary  shares, 
the  transfer  of  ;f  2.879  to  the  preference  .shareholders*  special  reserve, 
and  ;^7,ooo  to  the  general  reserve,  and  that  ^^4,000  should  be  written  off 
preliminary  expenses.  There  will  then  remain  /3.854  to  be  carried 
forward. 

Underground  Electric  Railways.  At  a  special  meeting  of  the 
shareholders  of  the  Inderground  Klectric  Railways  Company  of 
London,  Limited,  held  on  March  2,  the  chairman  (Mr.  Charles  T. 
Y'erkes)  stated  that  the  company,  having  sold  ;{^2, 300,000  of  debentures 
of  the  Baker  Street  and  Waterloo  Railway  Company,  the  (ireat 
Northern,  Piccatlilly,  and  Hrompton  Railway  Company,  and  the 
Charing  Cross,  Kuston.  and  Hampstead  Railway  Company,  the  share- 
holders would  not  be  asked  to  sanction  the  proposed  increase  of  the 
borrowing  powers  of  the  Underground  Company. 

Southampton  Corporation  Tramways.  The  borough  treasurer 
has  prepared  a  financial  estimate  for  the  Tramways  Committee.  The 
income  for  the  year  ending  March  31,  i(jo6,  it  is  estimated  at  jf3i,6o9, 
which  sum  compares  with  ^55/>i8  estimated  lor  1905,  and  with  jf5o,57i 
9s.  7d.,  the  income  actually  derived  for  the  year  ending  March,  1903. 
The  working  expenses  for  r9o()  are  fi.xed  at  /34,847,  compared  with 
^^37,248  (estimated)  for  1905,  and  with  £}^fi,u)'/  14s.  actually  incurred 
for  the  twelve  months  ending  March  31,  1905.  The  estimated  balance 
to  be  transferred  to  the  depreciation  and  renewals  fund  is  /5,<^)78. 


Peebles  Steam  Car  Company,  Limited.  This  company  was 
registered  on  March  4,  with  a  capital  of  /■30.000,  in  £1  shares  (13.000 
preference).  Objects;  To  adopt  an  agreement  with  J^ruce,  Peebles, 
and  Company,  Limited,  and  the  Electric  Conversion  Syndicate,  Limited, 
and  to  carry  on  the  business  of  manufacturers  of  steam,  electric,  petrol, 
or  other  engines,  railway  carriages,  and  wagons,  cars,  locomotives,  etc. 
No  initial  public  issue  The  directors  are  to  number  not  less  than 
three  or  more  than  five  Bruce,  Peebles,  and  Company,  Limited,  the 
I-^lectric  Conversion  Syndicate,  Limited,  and  H  (i.  V.  .\dler  have  the 
right  to  nominate  three  directors.  Registered  office,  25,  Victoria  Street, 
Westminster. 

British  insulated  and  Helsby  Cables.  The  report  for  the  year 
ended  December  31,  11^04,  states  that  the  profit  for  the  year  amounted 
to  ;fi29,8i7,  to  which  has  to  be  added  the  balance  brought  forward 
£i\it>5,  making  £135.982.  The  directors  recommend  a  further  dividend 
of  4  per  cent,  on  the  ordinary  shares,  making  8  per  cent,  for  the  year, 
carrying  forward  ^7,1 14.  The  volume  of  trade  has  been  large,  but 
competition  still  continues  very  keen.  A  further  sum  of  £8,500  has 
been  added  to  the  special  reserve  account.  Additions  to  new  plant 
and  machinery,  etc.,  during  the  year  at  the  IVescot.  Helsby  and 
Liverpool  Works  have  been  necessitated  in  order  to  facilitate  the 
company's  business,  and  widen  the  scope  of  its  operations. 

W.   T.    Henley's  Telegraph  Works  Company,  Limited. 

During  1(^04  a  net  profit  was  made  of  /46,52i.  After  payment  ()f 
directors'  and  auditors'  fees,  debenture  interest  and  income  tax,  and 
making  the  usual  allowance  for  depreciation  of  buildings,  plant, 
machinery,  etc..  there  remains  £i'^.2(\^,  making,  with  ^(['27,585  brougni 
fi>rward  from  last  year,  a  total  of  /^>5.849.  The  directors  have  trans- 
ferred /^i.ooo  to  the  debenture  redemption  sinking  fund,  and  they 
recommend  the  payment  of  a  dividend  on  the  ordinary  shares  at  the 
rale  of  15  per  cent,  (less  income  tax),  including  the  interim  dividend  of 
5  jxjr  cent,  paid  on  September  i  last.  These  payments  will,  together 
with  the  preference  dividend  for  the  year,  amount  to  jf39.337,  leaving 
a  balance  of  £2(k^\\  to  be  carried  forward. 

London,  Deptford,  and  Greenwich  Tramways  Company, 
Limited.— This  company  was  registered  on  March  11  with  a  capital 
of  _^i70,ooo,  in  17.000  preferred  half  shares  and  17,000  deferred  half 
shares  of  £$  each,  l)eing  a  re-incorporation,  under  the  Companies 
Acts.  1862  to  1900,  of  the  concern  originally  constituted  by  the  South- 
wark  and  Deptford  Tramways  .\ct.  1879.  and  further  governed  by  the 
South wark  and  Deptford  Tramways  Acts,  1881  and  18S9,  and  the 
I-ondon,  Deptford,  and  (ireenwich  Tramways  Acts.  1891  and  1893. 
At  the  date  of  conversion  into  a  limited  company,  12,989  preferred  half 
shares  and  12,989  deferred  half  shares  had  been  taken  up,  and  £^  had 
been  paid  up  on  each.  The  resolution  authorising  the  directors  to 
convert  this  concern,  with  a  view  to  the  distribution  of  the  assets,  so 
s(X)n  as  the  transfer  of  the  property  to  the  London  County  Council 
should  be  completed,  was  passed  on  August  9,  1904. 

Mersey  Railway  Company.  The  report  for  the  half-year  endeil 
December  31,  1904.  states  that  the  train  mileage  run  during  the  half- 
year  was  415,625  miles,  as  compared  with  401,046  during  the  corres- 
ponding six  months  of  1903.  The  number  of  passengers  conveyed 
during  the  half-year  has  been  4.657,876,  as  against  4.153,777  for  the 
corresponding  period  of  1903,  exclusive  of  season-ticket  holders.  The 
total  receipts  from  all  sources  have  been  ^4 1,789,  as  compared  with 
/J7.i5^  for  the  corresponding  period  of  1903.  Working  expenses, 
exclusive  of  the  exceptional  charges  for  pumping,  ventilation,  and  lifts, 
have  been  ^2,029,  equal  to  (^17  per  cent.,  as  against  ^'28,203,  ei{ual  to 
75  50  for  the  corresponding  six  months.  These  exceptional  charges  for 
pumping,  ventilation,  and  hydraulic  lifts  for  the  past  half-year  amounted 
to  /3,854,  equal  to  922  per  cent.,  as  compared  with  ^^4,237,  oral  the 
rate  of  11  34  per  cent  ,  for  the  corresponding  period  of  1903. 

Oldham,  Ashton,  and  Hyde  Electric  Tramway.— The  repc^rt 
states  that  the  total  revenue  for  the  year  amounts  to  jf 29,349,  and 
expenditure  (including  /'i,r>oo  for  debenture  interest)  to  ^22,877. 
leaving  a  profit  of  ^f 6,472,  which,  added  to  /170  brought  forward  from 
the  previous  account,  makes  an  available  balance  of  ^"6,642  The 
directors  propose  placing  to  depreciation  and  reserve  fund  ^f  i.ooo,  and, 
after  paying  a  dividend  on  the  ordinary  shares  at  the  rate  of  7  percent, 
per  annum  fijr  the  six  months  ended  December  31,  1904,  making  6  per 
cent,  for  the  year,  leave  to  be  carried  forward  ;f  142.  The  sul>scribed 
share  and  debenture  capital  of  the  company  is  ^^140, 000.  The  total 
capital  expenditure  to  December  31,  1904,  amounts  to  /i53,668.  With 
the  addition  of  the  ^i,ooo  proposed  above  the  depreciation  and  reserve 
fund  will  amount  to  ^9,748  5s.  9d.  A  satisfactory  agreement  has  been 
entered  into  by  which  the  Corporation  of  Ashton-under-Lyne  will  con- 
tinue to  supply  the  electrical  energy  for  the  working  of  the  tramway. 

Leicester  Corporation  Tramways.  The  Tramways  Committee 
have  submitted  a  report  and  statement  of  accounts  of  the  tramwa\s 
undertaking  during  the  year  1(^04.  This  shows  that  the  gross  receipts 
in  excess  of  expenditure  (including  a  sum  of  ^776  4s.  for  bank  interest) 
amounts  to  /^3i.90<^  4**  5d.  The  interest  and  sinking  fund  charges  in 
resi^>ect  of  the  old  tramway  undertaking  purchase,  and  the  interest  on 
additional  capital  for  the  electric  tramway  works,  amount  to  ^^18,849 
(>s.  8d.,and  there  is  conse<|uently  a  net  credit  balance  of  ^13.038  14s.  ckI- 
The   committee,   in    their    report,    remind    the  Council  that    by  the 
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I^icester  Corporation  Act,  1902,  a  reserve  fund  not  exceeding  /loo.ooo 
is  authorised  to  be  provided  to  meet  deficiencies  at  any  time  happening, 
or  to  provide  new  plant,  or  for  renewing  new  works,  or  to  meet  any 
extraordinary  claims,  etc.,  and  they  ai-e  of  opinion  that,  in  view  of  the 
anticipated  heavy  wear  and  tear,  and  to  meet  contingencies,  it  is 
advisable  that  the  whole  of  the  surplus  should  be  placed  to  this  fund, 
which  course  they  have  determined  to  adopt. 

City  of  Oxford  and  District  Tramways  Company.  The 
report  states  that  the  receipts  for  the  year  ended  December  31  last 
were  ^16,683,  and  expenditure  jf  13,980,  leaving  a  profit  of  ^2,703. 
Including  last  year's  balance  of  /221,  there  is  a  total  to  be  dealt  with 
of  /2,924.  The  interim  dividend  of  2  per  cent,  paid  in  July  last 
absorbed  ^800,  leaving  a  balance  of  /2,i24.  The  directors  recommend 
a  further  dividend  of  4  percent.,  which  will  absorb  ;f  1,600,  leaving 
£52^  to  be  carried  to  the  next  account.  In  1902  the  value  of  the  tram- 
cars  was  reduced  from  their  cost-price  by  /992  from  the  reserve  fund 
for  depreciation,  and  it  was  decided  last  year  to  replace  this  amount 
by  two  equal  yearly  charges  to  profit  and  loss  ;  the  sum  of  /496  was 
therefore  charged  to  loss  on  tramcars  account,  making  the  reserve 
£^'557'  and  by  a  similar  transfer  in  the  accounts  now  submitted  the 
reserve  fund  for  depreciation  is  restored  to  its  original  amount.  The 
alterations  contemplated  and  referred  to  in  the  last  year's  report, 
which  the  directors  considered  would  have  been  a  great  convenience 
to  the  public,  were  not  carried  out  in  consequence  of  the  Oxford  City 
Council  withholding  its  consent.  Without  additional  passing-places  it 
was  difficult  to  continue  the  increased  service. 

National  Electric  Construction  Company,  Limited.  The 
annual  meeting  was  held  on  March  24  in  London,  Mr.  K.  Stewart  Bain 
presided.  The  chairman  said  that  twelve  months  ago  he  had  to  regret 
the  result  of  the  year's  work,  which  showed  a  loss  of  nearly  ;f4,ooo. 
He  was  glad  to  say,  however,  that  several  important  contracts  had 
been  completed  during  the  year,  and  instead  of  a  loss  there  was  a  very 
substantial  profit  of  nearly  ^20,000.  The  Musselburgh  tramways, 
opened  in  Deceml>er  last,  carried  up  to  March,  9.425,334  passengers, 
and  the  directors  were  of  opinion  that  this  undertaking  would  prove  a 
most  valuable  property.  As  to  the  future,  the  prospect  was  distinctly 
favourable.  In  addition  to  the  contracts  he  had  mentioned,  they  had 
just  concluded  two  agreements,  one  for  laying  down  an  electric  tram- 
way in  a  town  on  the  south  coast,  and  another  for  taking  over  an 
electric  lighting  and  tramway  order  in  the  Midlands,  both  of  which  it 
was  believed  would  prove  highly  profitable,  and  would  occupy  the 
Company  for  the  next  18  months.  In  addition,  they  intended  to  apply 
for  ix)wers  to  extend  the  Musselburgli  tramway  along  the  coast,  and  to 
construct  a  tramway  between  ICdiuburgh  and  Queensferry.  He  con- 
gratulated the  shareholders  on  the  change  that  had  come  about  in  their 
fortunes.     The  report  was  unanimously  adopted. 

Swansea  Improvements  and  Tramways  Company.  The 
rej>ort  for  the  half-year  ended  December,  1904,  shows  that  the  receipts 
were /■  1 5. 36 1,  a  decrease  of  ;f  124  on  the  corresponding  period  of  last 
year,  and  the  expenses  /io,598,  an  increase  oi  £^y(>.  The  profit  on 
the  half-year's  working  is  {-{.yO^,  which,  added  to  the  balance  of 
/2,773  brought  forward,  makes  a  total  of/7,530  to  the  credit.  The 
directors  pay  a  dividend  of  6  per  cent,  on  984  preference  shares,  5  per 
cent,  on  4,016  preference  shares,  and  2J  per  cent,  on  13,000  ordinary 
shares,  and  carry  forward  ;f  1,987  los.  4d.  The  working  of  the 
Mumbles  Railway  and  Pier  Company  shows  a  profit  ol  /i,302,  which, 
deducted  from  the  deficiency  of  ;f2,668  for  the  half-year  ended  June 
30,  1904,  leaves  a  net  deficiency  of  ^1,305  i6s  on  the  years  working. 
This  is  to  be  provided  by  the  British  Electric  Tr.iction  Company. 
During  the  year  the  Clyne  Valley  railroad  has  been  reconstructed  at  a 
cost  of  /'i,ioo.  and  a  considerable  revenue  is  expected  from  the  coal 
traffic  from  the  recently  opened  colliery.  The  net  loss  on  the  im- 
provements concern  for  the  half-year  is  £621,  of  which  ^349  consists 
ol  interest  on  mortgages,  and  the  bulk  of  the  remainder  on  expenses 
in  connection  with  the  Talace  Theatre  of  Varjeties.  During  the  half- 
year  2,902,297  passengers  were  carried,  as  against  2,890.784  during  the 
1903  half-year. 

Poole  and  District  Electric  Traction  Company,  Limited. 

The  annual  report  states  that  the  additional  outlay  on  capital  account 
during  1904  has  amounted  to  ;f  1,389,  and  the  total  capital  expenditure 
to  December  31  last  stands  at  £t>g,i^i.  The  total  receipts  from 
January  i  to  December  31,  1904,  amounted  to  ^15,673,  and  the  expenses, 
including  /461  for  loan  interest,  to  £io,'j(ji,  leaving  a  profit  of  £^,881, 
to  which  should  be  added  ^628  brought  forward,  making  £5.50*) 
available  for  distribution,  which  the  directors  recommend  should  \ye 
applied  as  follows  :  To  pay  a  dividend  at  the  rate  of  10  per  cent,  for 
the  year,  ;f5,ooo;  to  carry  forward  ^^509.  During  the  past  year  the 
number  of  passengers  carried  exceeded  that  of  the  previous  year  by 
40,124,  but  whilst  more  passengers  travelled  over  short  distances, 
there  was  a  marked  falling-off  in  the  number  of  passengers  wlio 
travelled  the  whole  distance  between  Bournemouth  and  Poole.  Early 
last  year  efforts  were  made  to  agree  with  the  Corporation  of  Bourne- 
mouth as  to  tlie  price  to  he  paid  for  the  undertaking.  These  efforts 
were  not  successful,  and  it  conseijuently  l)ecame  necessary  to  refer  the 
matter  to  arbitration.  The  hearing  occupied  ten  days,  during  the 
l^eriod  between  May  and  October  last,  and  in  December  the  umpire 
issued   his   award,    which,   as   the  shareholders    have    already    been 


advised,  amounted  to  ^f  112,000,  excluding  various  agreed  sums.  Other 
points  arising  out  of  the  agreement  for  sale  to  the  Corporation  remain 
to  be  settled  by  another  arbitration,  but  the  directors  estimate  that  in 
any  case  the  distribution  which  the  purchase  price  will  allow  will  be 
not  less  than  £iy  per  share. 

Imperial  Tramways  Company,  Limited. —  At  the  annual 
general  meeting  of  this  Company,  Sir  George  White,  who  presided, 
said  the  accounts  were  of  a  completely  satisfactory  character,  except  in 
one  small  particular— that  was  the  dividend  earned  on  the  Corris 
railway,  which  was  at  the  rate  of  4  per  cent,  upon  ordinary  stock  owned 
by  them,  against  6  per  cent,  in  1903.  That  was  due  to  the  curtailment 
of  operations  at  an  important  slate  quarry,  through  an  accident.  In 
all  other  items  he  had  nothing  but  improvement  and  progress  to  report. 
The  Middlesbrough,  Stockton,  and  Thornaby  electric  tramways  showed 
a  net  profit  of  ;f  16,564,  against  £i(y,353,  in  addition  to  which  they  had 
added  / 1,400  to  the  Middlesbrough  renewal  fund.  They  had  obtained 
powers  to  continue  their  existing  system  at  Middlesbrough  and  to  run 
through  the  populous  manufacturing  districts  of  North  Ormseby,  South 
Bank,  Crangetown,  and  Eston.  The  new  Act  included  authority  to 
convert  from  single  to  double  lines  adjacent  to  the  Stockton  Racecourse. 
After  referring  to  the  amount  of  stock  the  company  held  in  the  London 
United  Tramways  Company,  he  said  that  though,  consequent  upon 
heavy  outlays  upon  capital  account,  the  good,  round  dividend  of  6  per 
cent,  fell  short  of  that  for  1903,  he  congratulated  the  directors  of  the 
London  United  on  having  made  a  profit  of  ;f  120,000  last  year,  against 
;f  103,000  in  1903,  about  a  fifth  of  which  profit  accrued  to  the  Imperial 
Company  in  preference  dividend.  The  net  profit  of  the  Imperial 
Company  for  the  year  was  ^41,055,  and,  after  the  6  per  cent,  dividend 
on  preference  capital,  it  was  proposed  to  pay  a  dividend  at  the  rate  of 
10  per  cent,  on  the  ordinary  stock,  making  9  per  cent,  for  the  year. 
The  company's  reserve  fund  now  amounted  to  /12 1,871. 

Perth  (W.A.)  Electric  Tramways,  Limited.  The  report  of 
the  Berth  (W.A.)  Klectric  Tramways,  Limited,  for  the  year  ended 
December  31,  1904,  states  that  gross  receipts  for  the  year  amounted 
to  ^09,41 1,  yielding  a  profit  of  £21), 360,  an  increase  of  ^0,389.  From 
January  i  to  March  10,  1905,  the  gross  receipts  show  an  increase  of 
;f  1,208,  compared  with  the  same  period  of  1904.  After  paying  interest 
on  the  first  and  second  debenture  issues,  the  sinking  fund  for  the  first 
debenture  stock,  and  the  trustees*  fees,  the  balance  standing  to  credit 
of  profit  and  loss  account  is  ^14,181,  which  is  carried  to  prolit  alloca- 
tion account.  To  this  sum  is  added  the  balance  brought  forward  from 
last  year  -  namely,  ^3,232 — and  ^^500  proportion  of  interest  on 
guaranteed  deposit,  making  /i7,9i2,  from  which  has  to  be  deducted 
/9,ooo  fur  preference  dividends  (paying  all  arrears  to  date)  and  £450 
dividend-tax  in  Western  Australia.  A  balance  is  thus  left  of  £8,^t)^, 
of  which  /500,  accrued  interest  as  above,  is  payable  to  the  trustees  tor 
the  debenture  holders,  leaving  a  balance  of  /7,963.  The  directors  now 
propose  to  add  £5,000  to  reserve  account,  leaving,  with  the  /500 
referred  to  above,  a  balance  of  ^3,463  to  l>e  carried  forward.  The 
directors  consider  it  prudent  now  to  provide  a  cash  reterve  of  /5,ooo  in 
addition  to  the  reserve  slock  of  stores  and  'material.  To  meet  the 
increasing  demands  for  traffic  accommodation  it  is  necessary  for  the 
company  to  again  provide  additional  cars;  five  are  required  immedi- 
ately, and  delivery  will  be  hastened  so  as  to  take  advantage  of  the 
heavy  traftic  in  the  next  hot  season.  On  the  recommendation  of  the 
company's  representatives  in  Perth,  a  concession  has  been  obtained 
for  extending  the  system  to  North  Berth,  which  will  add  about  i  mile 
to  the  existing  mileage.  In  addition  to  this  the  company  has  made  an 
agreement  with  the  Victoria  Bark  Council  for  leasing  a  tram-line 
connecting  the  existing  system  with  the  growing  suburban  district  of 
Victoria  Bark. 

London  Power  Omnibus  Company,  Limited.-  The  prospectus 
of  this  new  company  was  issued  early  in  March.  The  capital  is 
;C2oo,ooo,  in  shares  of  £1  each,  the  whole  of  which  were  offered. 
The  directors  are  Mr.  (r  C.  Montague,  M.T.,  the  Hon.  F.  C. 
Stanley,  Mr.  T.  F.  Thompson,  Captain  H.  II.  I'.  Deasy,  and 
Mr.  N.  D.  Macdonald.  The  prospectus  states  that  it  is  proposed 
to  run  single-deck  petrol  motor  'buses  to  seat  sixteen  passengers 
each,  and  also  double-deck  buses  to  seat  thirty-two  passengers. 
A  contract  has  been  entered  into  with  Messrs.  Scott,  Stirling  and 
Company,  of  Hamilton,  I^narkshire,  for  the  supply  of  fifty  single- 
deck  'buses  and  a  like  number  of  double-deck  buses.  The  price 
payable  for  these  vehicles  is /67,750.  The  company  have  an  option 
with  the  builders  of  the  'buses  to  enter  into  a  maintenance  con- 
tract, whereby  the  builders  for  3^d.  per  mile  run  for  the  single-deck 
'buses  and  4jd.  ^)er  mile  run  for  the  double-deck  buses,  undertake  to 
maintain,  repair,  and  keep  the  buses  in  good  running  order,  including 
the  renewal  of  tyres  for  ten  years.  The  company  will  purchase  the 
eight  omnibu.ses  of  a  smaller  company  hitherto  existing,  of  the  same 
name,  for  /O.ooo.  and  acquire  a  tenancy  of  a  depot.  The  smaller 
company  has  been  running  motor  'buses  experimentally  for  a  year. 
The  prospectus  also  gives  an  estimate  of  revenue  and  expenditure  for 
the  working  of  100  buses.  The  revenue  per  annum  is  put  at  £ioy,2Hj, 
and  the  expenditure  at  £82,8^8,  leaving  a  balance  of  £2^.3(k>.  the 
expenses  including  insurance  and  12^  per  cent,  per  annum  for  deprecia- 
tion. The  purely  working  expenses  per  mile  run  are  thus  given  :  For 
single-deck  buses,  fuel  i^'d.,  drivers  and  conductors  2d.,  maintenance 
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contract  j^d.,  total  6d.  For  double-deck  'buses,  fuel  ijd.,  drivers  and 
conductors  2d.,  maintenance  4id.,  total  7^d.  It  will  be  noted  that 
general  charges  are  not  included  in  these  expenses.  Of  the  total  issue 
of  shares  roo.ooo  are  underwritten.  All  capital  subscribed  for  above  the 
first  /loo.ooo  will  be  available  for  the  purchase  of  additional  omnibuses. 

London  and  District  Motor  'Bus  Company,   Limited.— A 

prospectus  of  this  company  was  issued  on  March  9.  The  capital  is 
;f405,Q00,  divided  into  400,000  ordinary  shares  of  £\  each  and  100,000 
deferred  shares  of  is.  each.  The  present  issue  is  of  230.000  ordinary 
shares.  The  profits  available  for  dividend  are  to  be  applied  first  in 
payment  of  a  dividend  of  lo  per  cent,  on  the  ordinary  shares,  and  any 
balance  remaining  is  to  be  equally  divided  between  the  holders  of  the 
ordinary  and  the  deferred  shares  The  directors  are  Mr.  A.  A.  C'amp- 
bell  Swinton,  director  of  the  Hath  Electric  Tramways,  chairman  ; 
Mr.  J.  F.  .Mbright,  director  of  the  Gravesend  and  Northfleet  Electric 
Tramways  :  Mr.  E.  Caillard.  director  of  the  Sunderland  District 
Electric  Tramways  Company  :  and  Sir  .V.  Compton-Thornhill.  The 
prospectus  states  that  Mr.  \V.  Worby  Beaumont,  hon.  consulting 
engineer  to  the  Automobile  Club,  has  agreed  to  act  as  consulting 
engineer  to  the  company,  and  has  reported  to  the  following  eftect  : 
The  motor  omnibus  can  be  run  in  commercial  practice  on  an  average 
at  least  90  miles  per  day.  He  is  satisfied  that  after  allowing  20  per 
cent,  per  annum  for  depreciation  and  charging  all  running  and  main- 
tenance to  revenue  motor  'buses  can  make  a  net  profit  of  at  least  2d. 
per  mile  run.  This  profit  may  in  the  near  future  be  expected  to  reach 
3d.  The  prospectus  proceeds  to  say  that  the  proceeds  of  the  present 
issue  of  shares  should  enable  the  directors  to  acquire  at  least  200  motor 
'buses  and  provide  the  necessary  garages  and  leave  an  ample  margin 
for  all  further  requirements.  The  directors,  on  Mr.  Beaumont's 
estimates,  put  the  profit  per  'bus  [)er  day  at  15s.  This,  on  200  'buses 
running  300  days  per  year,  would  produce  a  profit  of  £45,000.  A 
dividend  of  10  per  cent,  on  250,000  ordinary  shares  wDuld  absorb 
/25,ooo,  leaving  a  balance  for  administration  and  further  dividends  of 
£zo,{yoo.  An  agreement  has  been  made  with  the  Motor  Omnibus 
Construction  Company  to  supply  this  company  with  chassis,  while  the 
Dunlop  Rubber  Company  have  entered  into  a  provisional  contract  to 
supply  tyres  for  two  years.  It  is  intended  to  work  in  close  alliance 
with  the  London  Motor  Omnibus  Company.  The  New  Motor 
Syndicate  are  the  promoters,  and  they  are  to  be  paid  ^7,500,  and  to 
receive  the  whole  of  the  deferred  shares  issued  as  fully  paid.  Of  the 
present  issue  of  ordinary  shares,  50.000  were  underwritten. 

London  United  Tramways  (1901),  Limited.— The  annual 
meeting  was  held  at  Chiswick  on  February  28.  Mr.  Charles  T.  Yerkes, 
the  company's  chairman,  presiding.  The  chairman^  in  moving  the 
adoption  of  the  report,  said  that  the  company  had  already  derived 
much  benefit  from  the  conversion  to  double  track  of  a  number  of 
lengths  of  single  line  on  the  Hampton  Court  route.  The  capital 
outlays  which  had  been  made  increased  the  interest  and  preference 
dividend  charges  very  substantially,  but  the  board  were  confident  that 
it  would  not  be  long  before  the  company  reaped  the  full  benefit  in  a 
speedier  development  of  its  business  and  a  corresponding  increase  in 
revenue.  The  traffic  receipts  showed  every  sign  of  a  steady  increase. 
Their  working  had  now  been  standardised  so  as  to  secure  the  maximum 
of  economy  consistent  with  efficiency.  Since  their  last  meeting  the 
line  from  Southall  via  Hayes  and  Hillingdon  to  Uxbridge,  and  also  the 
connecting  line  from  Hammersmith  Broadway  via  Askew  Road,  had 
been  put  successfully  into  operation,  and  the  result  of  the  working 
since  June  last  had  fully  realised  anticipations.  A  very  large  develop- 
ment of  traffic  would,  the  directors  believed,  rapidly  take  place  along 
the  fine  stretch  of  country  between  Southall  and  Uxbridge.  The 
company  had  now  37  miles  of  electric  tramways  in  operation,  against 
about  30  miles  last  year;  but,  though  the  mileage  had  increased,  there 
was  no  advance  in  expenses.  The  directors  were  concluding  contracts 
for  building  and  equipping  the  authorised  extension  of  the  company's 
system  in  Kingston,  Surbiton,  the  Maidens,  and  Wimbledon,  and 
between  Brentford  and  Hanwell.  It  was  expected  that  the  lines  would 
be  completed  and  put  into  operation  during  the  course  of  the  year. 
He  concluded  by  moving  the  adoption  of  the  report,  which  was 
seconded  by  Mr.  J.  Clifton  Robinson  In  the  course  of  a  brief  dis- 
cussion one  shareholder  suggested  that  it  would  be  advisable  to  increase 
the  reserve  fund,  especially  in  view  of  the  advent  of  motor-omnibuses. 
In  reply,  the  chairman  said  the  present  fund  might  be  regarded  as  a 
nucleus.  He  had  not  much  faith  in  the  motor-omnibus  himself-  if  he 
had  he  should  most  likely  have  busied  himself  about  it  -although  he 
should  not  wonder  if  it  took  the  place  of  the  horse-omnibus  for  a 
while.  The  motion  having  been  adopted,  Mr.  W.  H.  Brown  (of 
Messrs.  Speyer  Brothers)  was  elected  a  director  in  the  place  of  Mr. 
S.  White,  and  power  was  taken  by  resolution  to  increase  the  number 
of  the  board  to  seven,  Mr.  Yerkes  announcing  that  his  business  engage- 
ments were  now  so  heavy  that  he  contemplated  retiring  from  the 
chairmanship  of  the  company,  though  retaining  a  seat  on  the  board. 
Incidentally  it  was  mentioned  that  the  receipts  during  the  past  two 
months  had  increased  by  £2,0^0,  while  the  working  expenditure  had 
remained  stationary.  An  extraordinary  general  meeting  was  held 
subse<|uently,  when  two  bills  now  before  Parliament  affecting  the 
interests  of  the  company  were  approved. 
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BECKENHAM.  The  Crban  District  Council  have  definitely 
decided,  by  12  votes  to  5,  to  abandon  the  scheme  of  tralnways  for  the 
construction  of  which  an  Act  of  Barliament  was  obtained  two  years 
ago.  Recently  proposals  were  made  to  abandtjn  the  agreement  with 
the  British  Electric  Traction  Company  in  favour  of  another  in  which 
the  company  were  to  provide,  if  possible,  a  service  of  motor  'buses  from 
the  termination  of  the  I'enge  tramways,  to  cover  the  costs  of  the 
lieckenham  Act  of  I'arliament,  and  to  refrain  from  promoting,  or 
assisting  to  promote,  a  Bill  for  tramways  in  I^eckenham  for  ten  years. 
This  change  of  front  has  caused  a  good  deal  of  dissatisfaction  among 
the  ratepayers.  While  a  Council  meeting  was  being  held  on  March 
20,  a  number  of  ratepayers  who  were  in  favour  of  the  tramways 
assembled  in  large  numbers  outside  the  building.  A  deputation  which 
was  formel  to  wait  upon  the  Council  was  admitted  and  their  case  was 
stated.  The  adherents,  however,  of  the  tramways  were  out-voted  by  a 
large  majority. 

BELFAST.  At  a  meeting  of  the  Tramways  and  Klectricity 
Committee,  on  March  13,  Mr.  Nance,  the  tramway  manager,  sub- 
mitted a  report  on  the  question  of  top-covers  for  triamcars,  in  which 
he  expressed  the  opinion  that  a  decision  in  this  matter  should  be 
deferred  until  after  the  complete  installation  of  electric  traction  in  the 
city.  Mr.  Nance  gave  the  following  reasons  for  postponing  the 
adoption  of  top-covers:  "That  up  to  the  present  no  top-cover  had 
been  perfected  ;  that  there  would  undoubtedly  be  many  improvements 
introduced  during  the  next  twelve  months;  and  that  by  deferring  the 
matter  until  after  their  car  building  and  repairing  department  was 
fully  equipped  they  could,  if  it  ever  should  be  decided  to  introduce 
covers,  do  the  work  at  two-thirds  the  cost  of  having  it  done  by  con- 
tract, and  it  would  be  carried  out  entirely  by  local  labour."  It  was 
decided  that  the  matter  should  be  postponed  until  electric  traction 
was  an  accomplished  fact  in  the  city. 

BIRMINGHAM.^Following  the  example  set  by  the  Birmingham 
Motor  Express  Company,  three  motor-cars  have  been  placed  on  the 
streets  of  Birmingham  by  the  City  of  Birmingham  Tramway  Company, 
Limited.  They  commenced  to  run  on  the  Harborne  route,  but  other 
sections  are  to  be  equipped  with  similar  vehicles,  the  intention  being  lo 
replace  some  twenty-five  horse  buses  by  motors.  The  cars  are  built  to 
carry  thirty-six  passengers,  are  of  a  very  powerful  type— an  important 
feature  being  that  they  are  of  fireproof  material  and  they  have  the 
further  advantage  of  being  almost  noiseless.  The  chassis  are  of  the 
Dukopp  type,  and  the  entire  vehicle  will  cost  something  like  /800 
to  /900.  The  local  authority  having  already  sanctioned  the  running 
of  motor  'buses  no  difficulty  was  experienced  in  obtaining  the 
requisite  permission.  The  l^irmingham  public  have,  on  the  whole, 
taken  kindly  to  the  new  vehicles,  and  as  there  is  still  a  considerable 
'bus  traffic  there  is  ample  scope  for  further  enterprise  in  the  new 
direction.  The  whole  of  the  vehicles  are  being  built  by  the  Brush  Com- 
pany, Loughborough.  The  Tramways  Committee  recently  mstrucled 
their  manager,  Mr.  A.  Baker,  to  prepare  specifications  for  200  four- 
wheeled  cars,  double-decked,  but  without  top  covers.  Owing  to  the 
gradients  on  the  line  to  be  taken  over  by  the  Corporation,  bogies  were 
deemed  inadvisable,  and  the  cars  will,  therefore,  not  seat  as  manv 
passengers  as  the  Aston  cars.  The  top  covers  have  been  omitted  in 
deference  to  the  Board  of  Trade,  as  the  lines  are  on  the  3  ft.  6 in. 
gauge,  on  which,  in  their  wisdom,  the  authorities  consider  such  top 
covers  are  dangerous.  The  objectionable  pitching  to  which  some  four- 
wheeled  cars  are  often  subject  will,  it  is  believed,  be  entirely  obviated 
in  the  new  cars.  Tenders  were  invited  early  in  March  for  the  200 
cars  and  are  to  be  sent  in  to-day. 

BLOEMFONTEIN.— At  a  recent  meeting  of  the  Bloemfontein 
Town  Council,  application  was  made  for  a  conces.sion  for  running  a 
system  of  motor  buses.  The  Public  Works  Committee  fully  con- 
sidered the  matter,  and  arrived  at  the  conclusion  that  nothing  shori  of 
a  complete  system  of  electric  tramways  would  meet  the  needs  of  the 
city,  especially  in  view  of  the  growth  of  the  suburban  populadon. 
The  Committee  recommended  the  Council  to  call  for  tenders  for  a 
concessioii  for  electric  tramways.  The  motor  'bus  application  accord- 
ingly fell  through,  the  Council  deciding  to  invite  applications  for  a 
concession. 

BRADFORD.  The  Mayor  of  Bradford  a  few  days  ago  presented  a 
number  of  tramcar  drivers  and  conductors,  who  had  distinguished 
themselves  for  their  pluck  in  different  accidents,  with  chetjues  ranging 
from  /3  to  £5. 

BURTON.  -The  Cias  and  Electricity  Committee  of  Burton-upon- 
Trent  have  instructed  the  borough  electrical  engineer  and  tramways 
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manager,  Mr.  P.  J.  Pringle,  to  obtain  tenders  for  a  100  kw.  continuous- 
current  dynamo,  together  with  the  necessary  switchboard  and  con- 
nections. The  new  generator  is  required  to  deal  with  the  additional 
service  of  cars  required  for  the  Burton  and  Ashby  light  railway. 
Me.ssrs.  Kincaid,  Waller,  Manville,  and  Dawson,  the  consulting 
engineers,  are  preparing  the  specifications  for  track  work  in  the 
borough  to  connect  with  the  Burton  and  Ashby  light  railway. 

CARDIFF.— Mr.  .Arthur  Ellis,  manager  of  Cardiff  Corporation 
Tramways,  has  recommended  the  Tramways  Committee  to  appoint 
a  medical  man  to  examine  the  men  in  their  employment.  Mr.  I^llis  at 
present  finds  it  necessary  to  keep  no  fewer  than  forty  men  in  reserve 
to  take  the  places  of  those  who  fall  sick.  Me  instanced  a  case  in  which 
a  man  who  had  only  been  employed  for  six  weeks  became  ill  and  was 
thus  entitled  to  50  per  cent,  allowance.  The  committee  have  instructed 
Mr.  Ellis  to  inquire  into  the  practice  adopted  in  the  employment  of 
medical  men  by  other  departments  of  the  Corporation  and  make  a 
report. 

CHELTENHAM.— The  work  of  extending  the  light  railway  to  the 
two  principal  suburbs  of  Cheltenham,  viz.,  Leckhampton  and  Charlton 
Kings,  has  now  been  completed.  The  system  has  already  for  nearly 
four  years  extended  from  beyond  the  Midland  Station  on  the  extreme 
south  west  of  the  town  to  the  top  of  Cleeve  Hill,  a  distance  of  about 
six  miles,  and  by  the  extensions  now  made  some  four  or  five  miles  of 
running  has  been  added. 

DUNEDIN.  —  Messrs.  Noyes  Brothers,  electrical  engineers,  of 
Australasia,  who  are  the  consulting  engineers  to  the  Dunedin  City 
Corporation  in  connection  with  the  electrification  of  the  tramways, 
are  now  proceeding  with  the  installation  of  the  water-power  generating 
plant  for  the  city  of  Dunedin.  The  water-power  to  be  utilised  has  a 
fall  of  700ft.  in  less  than  2  miles,  and  there  will  be  6,000  horse-power 
available.  The  power-house  will  be  situated  about  32  miles  from 
I>unedin,  and  the  power  will  be  transmitted  at  30,000  volts.  Two 
1,000  Kw.  units  are  being  installed,  each  being  connected  to  Pelton 
wheels.  It  is  anticipated  that  the  scheme  will  be  in  operation  about 
the  end  of  this  year. 

EDINBURGH  AND  DALKEITH.-Application  is  now  about 
to  be  made  for  a  Provisional  Order  for  the  incorporation  of  a 
company  to  be  known  as  the  Edinburgh  Suburban  Electric  Tram- 
ways, for  the  purpose  of  laying  down  tramways  between  a  point 
twenty  yards  south  east  of  Craigmillar  Park,  at  the  junction  with  the 
Edinburgh  and  Dalkeith  roads,  and  passing  thence  by  Creenend  to 
Gilmerton,  and  along  by  the  Dalkeith  road  to  Kskbank  Then  by  a 
junction  with  ihe  former  line  the  tramways  will  proceed  to  Bonnyrigg, 
terminating  at  the  boundary  of  the  Bonnyrigg  burgh  with  Lasswade 
burgh.  Another  line  will  proceed  along  Eskbank  Road  to  Dalkeith, 
ending  135  yards  from  the  entrance  gates  to  Dalkeith  House. 

HALIFAX.-  -After  hearing  the  report  of  the  deputation  which 
attended  ihe  exhibition  of  motor  "buses  held  in  London,  the  Halifax 
Tramways  Committee  have  resolved  to  recommend  the  Town  Council 
to  obtain,  if  possible,  by  August,  a  couple  of  the  Milnes-Daimler 
petrol -omnibuses.  Each  'bus  will  cost  /950,  and  will  seat  thirty-six 
passengers.  In  the  Halifax  district  there  are  several  places  desirous 
to  have  improved  communication  with  the  town  by  means  of  tramway 
extensions,  but,  owing  to  the  cost,  this  has  not  been  so  far  pos.sible. 
The  Tramways  Committee  believe  that  the  difficulty  can  be  overcome 
by  the  introduction  of  motor  omnibuses.  For  instance,  the  Corpora- 
tion tramcars  run  from  the  centre  of  Halifax  to  Pellon.  The  distance 
from  this  place  to  Mount  Tabor  and  Wainstalls,  outlying  portions  of 
the  borough,  is  abiut  two  miles,  which  could  easily  be  covered  by  the 
omnibuses. 

HUDDERSFIELD.-^The  Corporation  have  refused  an  applica- 
tion from  the  tramway  employees  for  a  week's  holiday  each  year,  and 
have  postponed  an  application  for  extra  pay  for  Sunday  labour  until 
the  tramways  are  self-supporting. 

LIVERPOOL.  -The  second  annual  social  and  dance  of  the  Liver- 
pool Corporation  Tramway  Employees'  Social,  Athletic,  and  Thrift 
Society,  took  place  on  March  21,  in  St.  C.eorges  Hall,  where  alx»ut 
r.ooo  employees  were  present  with  friends.  Mr.  C.  R.  Bellamy,  the 
general  manager,  presided,  and  submitted  the  annual  report  of  the 
society,  which  stated  that  the  organisation,  which  has  only  l>een  in 
existence  two  years,  has  a  membership  of  1.700.  an  income  of  £2,500 
a  vear,  and  an  expenditure  of  £2,300.  The  members  of  the  society 
who  were  precluded  by  duty  from  attending  were  similarly  entertained 
on  the  following  night. 

MUSSELBURGH.-  On  March  4  there  came  into  operation  an 
increased  and  accelerated  train  service  between  the  Waverley  Station, 
I'.dinburgh,  and  Mtisselburgh.  which  has  doubtless  been  conceded 
owing  to  the  competition  of  the  new  electric  tramways  from  Joppa  to 
Musselburgh.  On  Saturdays  there  are  now  about  thirty  trains 
running  each  way.  and  a  considerable  number  are  run  at  an  accelerated 
rate,  some  of  them  completing  in  ten  minutes  the  journey  which  used 
to  r>ccupy  half-an  hour.     .\  reduction  of  fares  also  took  eftect. 


NEWCASTLE.— The  Tramways  Committee  on  March  9  decided 
to  recommend  the  Council  to  proceed  at  once  with  a  tramway  exten- 
sion, 2^  miles  in  length,  from  the  pre.sent  terminus  at  Scotswood  to  the 
Scotswood  Suspension  Bridge.  The  cost  of  the  extension  is  estimated 
at  £23,000. 

PAISLEY.— At  a  meeting  of  Paisley  Town  Council,  on  March  14, 
it  was  resolved  that,  on  the  understanding  that  children's  fares  be  con- 
ceded within  ten  days  after  intimation  by  the  Council  of  their  with- 
drawal of  their  opposition  to  the  Paisley  District  Tramways  Provisional 
Order,  the  Council  agree  to  withdraw  their  opposition,  subject  to  the 
understanding  that  the  company  will  grant  their  obligation  to  theeflect 
that,  in  the  event  of  the  authorities  of  the  Houses  of  Parliament,  or 
of  Parliament  itself,  refusing  to  allow  the  clause  as  to  children's  fares 
to  be  introduced  into  the  Order,  the  company  will,  notwithstanding, 
allow  children  to  travel  upon  their  cars  for  all  time  coming  in  terms 
of  the  proposed  clause. — Glasgow  Corporation  commenced  through 
running  to  Paisley  on  March  20.  The  Paisley  and  District  Tramway 
Company,  according  to  agreement  with  the  Glasgow  Corporation,  have 
withdrawn  their  cars  from  the  eastern  section  of  the  Paisley  system, 
between  Hawkhead  Road  and  Paisley  Cross. 

PERTH. --The  deputation  sent  some  time  ago  by  the  Perth  Cor- 
poration Tramways  Committee  to  visit  Ayr,  Paisley,  Motherwell, 
Glasgow,  Dundee,  Kirkcaldy,  etc.,  with  a  view  to  obtaining  informa- 
tion with  regard  to  the  electric  tramway  service  in  those  towns,  have 
presented  their  report.  They  recommend  outside  ribbed  seats, 
mechanical  bells.  Fisher's  patent  life-guards.  Stanwood  folding  steps, 
ordinary  staircases,  and  Messrs.  Saxby  and  Farmer's  signals.  The 
deputation  also  recommended  the  purchase  of  a  tower  wagon  from 
Messrs.  Hurst,  Nelson,  and  Company. 

PORTSMOUTH  -The  Portsmouth  Corporation  have  issued  an 
official  handbook  and  illustrated  map  of  their  electric  tramway  routes, 
under  the  signature  of  Mr.  W  R.  Spaven,  the  general  manager  of  the 
tramways.  The  pamphlet  is  a  well-printed  little  brochure  of  40  pages, 
and  contains  among  other  useful  matter  a  page  of  "  hints  to  pa.ssengcrs," 
the  tramway  by-laws,  illustrations  of  Portsmouth  cars,  with  a  brief 
description  of  the  tramway  system.  The  time-table  of  the  various 
services  is  accompanied  with  notes  relating  to  central  places  of  interest 
and  attractive  tramway  rides.  The  map  is  clearly  printed  in  colours, 
and  the  whole  pamphlet  will  be  specially  useful  to  visitors,  and  should 
add  to  the  tramway  revenue. 

SINGAPORE.~-Mr.  Lewis  I).  Tandy,  whose  appointment  as 
manager  to  the  new  Singapore  Electric  Tramways  was  announced  in 
our  issue  of  January  21,  arrived  at  Singapore  on  I^ebruary  15,  and 
immediately  took  over  the  control  of  the  undertaking.  A  despatch 
from  Singapore  a  week  later  stated  that  the  construction  had  so  far 
advanced  that  the  opening  ceremony  was  expected  to  take  place  on 
March  15.  The  cars  were  exported  from  P:urope  in  sections,  and  were 
put  together  at  the  tramway  company's  car  sheds.  .\  feature  of  the 
power-station  is  the  steel  chimney,  which  reaches  a  height  of  125  ft. 
The  Hong  Kong  Electric  Tramways,  which  were  completed  last  July, 
are  said  to  be  drawing  £500  a  month.  Singapore  optimists  hope  to 
overtop  this  figure  by  50  per  cent. 

SOUTHPORT.— The  Southport  Pier  Tramway,  which  has  hitherto 
been  worked  on  the  cable  system,  has  now  been  electrified.  The  pier 
is  over  a  mile  in  length.  The  electrification  was  undertaken  by  the 
British  Westinghouse  Electric  and  Manufacturing  Company,  Limited. 
The  system  employed  is  the  third  rail  supply  with  a  track  rail  return, 
the  current  being  supplied  at  a  pressure  of  500  volts.  Two  30  n. p.' 
motors  are  employed  on  the  motor  coach,  which  will  run  either  singly 
or  coupled  to  one  or  both  of  the  trailer  coaches,  as  the  amount  of  traffic 
demands.  The  train  can  be  controlled  from  either  the  motor  coach  or 
the  trailers,  a  controller  being  placed  on  either  end  of  the  motor  coach 
and  one  on  each  of  the  trailers.  The  car  lighting  consists  of  ten  100 
volt  lamps  per  coach,  these  being  arranged  in  groups  of  five  in  series. 
The  equipment  is  British  made  throughout. 

SUNDERLAND.— The  Sunderland  and  District  Tramways  are 
expected  to  be  open  for  traffic  within  the  next  two  months.  The  lines, 
which  are  about  twelve  miles  in  length,  run  through  a  district  which  is 
one  of  the  most  important  centres  of  the  coal  trade  in  the  kingdom. 

YARMOUTH.— As  the  result  of  the  arbitration,  held  on  the 
application  of  the  Yarmouth  Town  ('ouncil,  to  determine  the  price  to 
be  paid  on  compulsorily  acquiring  the  tramway  running  between 
Yarmouth  and  Gorleston,  Mr.  Graham  Harris,  who  was  the  arbitrator 
appointed  by  the  Board  of  Trade,  has  announced  his  award.  He  fixed 
the  amount  which  the  Corporation  is  to  pay  at  £13,400,  together  with 
the  cost  of  the  fodder  in  stock  at  the  depot,  which  i.s  taken  over  with 
the  cars,  all  plant  and  equipment  ;  and  the  Corporation  is  further  to 
pay  the  tramway  company's  legal  costs.  The  Corporation  had  l>een 
asked  to  pay  £19,000  for  the  undertaking,  which  is  a  single  line,  dating 
back  to  i<S82.  The  Corporation  intend  relaying  the  track,  erecting 
overhead  equipment,  and  running  the  cars  by  electricity.  On  March  11 
the  lines  passe<l  into  the  hands  of  the  Corporation  The  cost  of 
conversir)n  is  estimated  at  £.15.000. 
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NEW    PUBLICATIONS. 


Engineering?  Standards  Committee  and  Marine  Boilers.— 

The  Engineering  Standards  Committee  have  issued  their  Hritish 
standard  specification  for  structural  steel  for  marine  boilers.  A  small 
sub-committee—consisting  of  representatives  of  the  Admiralty,  the 
lk>ard  of  Trade,  and  the  three  registry-  societies— was  appointed  by  the 
sub-committee  on  tests  for  steel  and  iron  material  used  in  the  con- 
struction of  ships  and  their  machinery  to  draw  up  a  draft  specification 
for  steel  for  marine  boilers.  The  existing  specificatons  of  the 
Admiralty,  the  Hoard  of  Trade,  and  the  three  leading  registry  societies 
were  carefully  compared,  and  from  these  a  draft  specification  was 
prepared.  This  was  adopted  by  the  subcommittee  on  tests  for  steel 
and  iron  material  on  November  18.  i(>04.  and  was  approved  by  the 
main  committee  on  December  8  following.  It  is  now  published,  to- 
gether with  an  appendix  giving  forms  for  Hritish  standard  tensile 
test  pieces. 

Britisli  Standard  Tables  of  Pipe  Flanges.— This  report, 
issued  by  the  Engineering  Standards  Committee,  gives  the  results 
of  the  labours  of  the  committee  on  pipe  flanges.  Twenty- four  meet- 
ings have  been  held  and  a  large  amount  of  matter,  collected  from  manu- 
facturers and  users  of  pipes  of  various  classes,  has  been  considered. 
Flanges  are  standardised  in  four  classes,  as  follows  :  (i)  Low  pressure 
standard,  for  steam  pressures  up  to  55  lb.  and  water  pressures  up  to 
200  lb.  per  square  inch.  (2)  Intermediate  pressure  standard  for  steam 
pressures  between  55  lb.  and  1251b.  per  square  inch.  (3)  High  pres- 
sure standard  for  steam  pressures  from  125  lb.  to  2251b.  per  square 
inch.  (4)  E.vtra  high  pressure  standard  for  steam  pressures  between 
225  lb.  and  325  lb.  per  square  inch.  Particulars  follow  in  regard  to 
the  general  dimensions  of  flanges,  number  of  bolts,  sizes  of  bolt  holes, 
diameters  and  thicknesses  of  flanges,  etc.  Tables  are  included  show- 
ing the  dimensions  of  the  Hritish  standard  pipe  flanges,  bends,  etc., 
required  in  each  of  the  classes  specified.  (Crosby  Lock  wood  and  Son. 
7,  Stationers'  Hall  Court,  Ludgate  Hill,  EC.     2s.  fid.  net.) 

Drivers'  and   Conductors'   Diary  and    Record   Book. -Mr 

H.  C.  S.  Osborne,  a  motor- man  in  the  service  of  the  I^icester  Cor- 
poration Tramways,  has  compdeda  useful  little  pocket-book  for  drivers 
and  conductors  on  electric  tramways.  It  is  divided  into  two  sections. 
In  the  first  part  the  pages  are  ruled  in  columns  for  the  entry  of  dates, 
car  numbers,  badge  numl)ers,  sections,  number  of  hours  worked,  rate 
of  wages,  tickets  sold,  etc.  If  these  particulars  are  correctly  filled  in 
each  day,  the  motor-man  or  conductor  will  have  a  complete  record  of 
his  work  on  the  tramways  a  record  which  is  likely  to  prove  extremely 
valuable  should  any  dispute  arise  or  report  become  necessary.  The 
latter  portion  is  printed  as  a  diary  and  memorandum  book,  and  this 
section  will  prove  useful  for  making  notes  of  any  incidents  in  the  day's 
routine  to  which  future  reference  may  become  necessary.  The  book 
has  been  intelligently  compiled,  and  it  will  be  appreciated  by  the 
employee  who  takes  an  interest  in  his  work.  It  will  help  him  to  be 
systematic,  punctual,  and  exact  in  the  performance  of  his  duties  ;  and 
these  are  the  first  steps  on  the  ladder  of  promotion.  ((;eorge  (Jibbons 
and  Company,  49.  King  Street,  Leicester.     Si.xpence.) 


PATENT  LIST> 

Specially  abstracted  for  "  The  Tramway  and  Rail- 
way World  "  from  the  Official  Journal  of  Patents. 

^•.  If  the  inventions  have  been  communicated  the  names  of  the  com- 
municators are  given  below  in  italics. 

Applications. 
Applications  for   Letters  Patent  have  been  filed  as 
follows  : 

4,066    Car  seats—F.  Bennett  and  S.  A.  Walker. 
4,102     Improvements  relating  to  electric  conduit  tramways— A.  N. 

Connett. 
4,164     Automatic  signalling  apparatus  for  tramways— A.   Iv  Tanner 

and  K.  A.  Claremont. 
4,240     Improvements  in  electrical  machinery,  including  their  external 

circuits,  with  special  reference  to  the  regenerative  system  of 

electrical  tramcar  control     H.  \V.  Dickinson. 
4,283     Dry  seats  for  tramcars — W.  S.  Ford  and  A.  A.  Parkinson. 
4,431     Automatic  signals  for  loop  lines,  signal  arms  and  bells,  the 

whole  worked  by  electric   tramcar   automatically  -(1.  W. 

Burden. 
4,463     Motor  vehicles  for  railways  and  tramways- -C».  G.  Hooper. 
4,529    Control  of  electro-motors  on  electric  railway  cars     F.  Lydall. 
4,701     Tramway  rails,  points  and  crossings — A.  Brown  and  L.  W. 

Crosta. 
4,Soi     Life-guards  for  electric   tramcars  -M.   B.   Mountain,   (i.   M. 

Gibson,  and  A.  F.  H.  Head. 
4,809     Single   wheel   braking   gear  and   levers   for  tramcars    J.   M. 

(irant. 
4,827    Trolley  poles  for  electric  tramway  vehicles— W.  J.  Bowden  and 

J.  \V.  Cronkshaw. 


4,852     Signalling  apparatus  for  use  with  electric  railways  or  tramwaj's 

—A.  E.  Barber. 
4.855     Anchor  appliances  for  tramway  rails    J.  Taylor  and  G.  H. 

Archer. 

4.879  Brake  systems— British  Thomson-Houston  Company,  Limited 

(The  General  Electric  Company/. 

4.880  Air  brake  systems  and  automatic  valves  therefor — The  British 

Thomson-Houston  Company,  Limited  (The  General  Elechtc 
Company) . 

4.881  Electro-magnetic  brakes  -  The  British  Thomson -Hon  son  (Com- 

pany, Limited,  and  C.  B.  larzelere. 

4.882  Automatic  air  brakes   -The  British    Thomson-Houston  Com- 

pany, Limited  (The  Genet al  Electiic  Company). 
5,010    Apparatus  for  operating  the  points  of  electric  railways  and 

tramways — E.  Cross. 
5,205     Trolleys  for  electric  tramcars-  -J.  W.  Bradley  and  J.  F.  Mason. 

5-229)   Regenerative  control  of  electrically  propelled  vehicles— J.  S. 

5'.  23?)        '^a^vorth. 

5,273     Insulator  for  electric  tramway  street  poles— E.  Downward  and 

J.  P.  Downward. 
5-373     Apparatus  for  distributing  sand  l)eneath  the  wheels  of  tramway 

vehicles— S.  Leach. 
5,374     Trolley  retrievers  -  W.  L.  Albee. 
5.554     Insulators  of  the  third  rail  of  electric  traction  systems— F.  (i. 

Kleinsteuber. 
5.^)62     Track  construction  and  electric  signalling  equipment  therefor 

-Ct.  Thompson  and  H.  W.  Merchant. 
5/>^>5     Device  for  enabling  the  points  of  tramways  to   he  artuaicNl 

from  the  running  car— C.  Watler. 
5,rK)i     Automatic  dry  seat  for  tramcars-    W.  J,  Carr. 
5,863     Electric  train  signals— A.  W.  Sullivan  and  W.  Renshaw. 
5.893     Electrically  propelled  vehicles  and  permanent  way  therefor 

A.  St.  V.  Burnaby 
5,928     Rail  joints—  C.  R.  Robins,  H.  G.  I^wrence,  G.  C.  Dean,  and 

A.  E.  Cady. 
6.046     Rails  for  tramways- -G.  Winterburn. 
6,152     Drill  cramps  for  drilling  the  flanges  of  tramway  rails  in  sHii— 

H.  Booth. 
6,195     Trolley  stands— B.  A  Grasberger. 

Specifications  Accepted. 

The  following  applications,  of  which  the  specifications 
have  been  published,  are  now  open  to  opposition  by 
prior  patentees  or  any  other  persons  interested  : 


3.072 

6,588 

8.145 

15.513 

16,844 

8,096 
0.427 


10,356 


24,444 

27,691 

29,001 

5.978 

8.077 

0.565 

17.030 

24/75 

5.005) 
and  - 
5.006) 

7.164 
7.428 

0.540 

0.657 
9.985 

12.530 


t<)04 
electrical 


conductors  -  Nash      and 


Cut-outs    for    overhead 
Each  US. 

Tramcar  step  treads — Hudson. 

Adju.stable  and  removable  top  or  cover  for  tramcars-  I'^ield. 

Apparatus  for  cleaning  tram  lines— Sexton  and  Sexton. 

Tramway  rail  clip — Bidder  and  Railway  and  Cieneral 
Engineering  Company,   Limited. 

Device  for  catching  and  supporting  overhead  electric  wires 
when  fractured — Denton-Ingham  and  Jones. 

Automatic  electro-magnet  sanding  gear  for  use  on  electric 
railways  and  tramways  operated  instantaneously  with  the 
electric  brake  from  the  controller  handle — Crosbie  and 
Ward. 

Construction  of  mounting  of  trolley  arms  for  collecting  elec- 
tric energy  from  overhead  cables  for  electric  traction  — 
Phillips  and  Parkin. 

Tramway  vehicles — Gibbs. 

Car  steps  -Tozer. 

Electric  railway  conduit  systems— Van  Aerschot. 

Covers  for  the  outside  of  tramcars— Findlay. 

Trolley  heads  of  electric  tramcars— -Thompson. 

Electric  tramway  vehicles-   Ka worth. 

Electric  trolleys   -I^u vernier. 

Electric  brakes  for  trams  Hansford  (American  Electric  fitake 
Company). 

Destination  indicators     Baylor. 

Seat  frames  for  tramcars—  Morgan. 

.\pparatus  for  moving  electrically  the  points  on  electric  tram- 
ways and  railways.    Tierney  and  Malone. 

Tramway  points — E.  Allen  and  Company,  Limited,  and 
Robinson . 

Brakes  for  tramcars     I'idler. 

Railway  crossings  especially  applicable  at  the  intersection  of 
tramway  lines  with  those  of  small  railwavs     Hettstedt 

Means  for  connecting  railway  and  tramway  rails — Ambert. 

1905. 


52     Station  indicators  for  cars — Ornstein  and  Dorfi". 
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CHILLED  IRON  WHEELS 

FOR 

TRAMWAYS,  RAILWAYS, 

as    m#YVTi7>c  Supplied   Loose  or     .      .      . 

'  Accurately  Fitted  on   Axles. 

HYDRAULIC  WHEEL   PRESSES, 

From   70  to  250  Tons  Total   Pressure. 

CAR  WHEEL  GRINDING  MACHINES 

For   Removing  Flats  and  Trueing. 
INCREASING  LIFE  OF  WHEELS  BY  TREATING  FLATS  PROMPTLY. 


CASTING    OPERATION. 


MILLER  &  CO., 

LIMITED. 

LONDON    ROAD    FOUNDRY, 


Telegraphic  Address: 

••MILLER,   EDINBURGH.' 


EDINBURGH. 
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TRAFFIC  RETURNS. 


tRAMWAY 
COMPANIES. 


1904. 

WEEKS  ENDING 


1906. 

WEEKS  ENDING 


ACMIRKOATC 


Aberdeen  Corporation 

Airdrie        

Barcelona 
Bamsley     ... 
Barrow 

Bath  

Birmingham,  City  of 
Birmingham  and  Midland  ... 
Blackpool  and  Fleetwood    ... 
Blackpool  Corporation 
Blackpool.  St.  Anne's,  and  Lytham  ... 
Bolton  Corporation 
Boarnemoath  Corporation  ... 
Bradford  Corporation 

BrlHtol         

Burhley  Cnrooration 
Burton  on-Trent  Corporation 
Calcutta     ... 

Carlisle,  City  of       

Chatham  and  District 

Cork  

Devoopprt... 
Dover  Corporation 
Dublin  ana  LatMin  ... 

Dublin  United         

Dudley— Stourbridge 
Dundee  City 

East  Ham  U.D.C 

Edinburgh  and  District 

Gateshead  ... 

Glasgow  Corporation 

Gravesend  and  Northfleet  ... 

Greenock— Port  Glasgow    ... 

Harrow  Road  and  Paddington 

Hartlepool ... 

Hull  Corporation    ... 

I  If  ord  Corporation  ... 

Ilkeftun  Corporation 

Kidderminster 

Lanarkshire 

Leeds  Corporation ... 

Liverpool  Corporation 

London  County  Council 

London  General  OmnibiiH  ... 

London  Road  Oar  ... 

Manchester  Corporatio  n 

Merthyr 

Metropolitnii 

Middleton  ... 

Newcastle-upon-Tyne  ('ori>oration  ... 

North  Metropolitan 

Oldham— Ashton     ... 

Oldham  Corporntion 

Peterborough 

Poole 

Potteries    ... 

Rossendale  Valley  ... 

Rothesay     ... 

Halford  Corporaiion 

Sheemess    ... 

Sheffield  Corporation 

Southampton  Corporution  ... 

Soutliport   ... 

South  StalTordshire 

Sunderland  Corporation 

Swansea     ... 

Taunton     ... 

Tynemouth 

Tyneside  Tramways  and  Trainroads 

Wallasey  U.D.  Council 

West  Ham  Corporation 

Weston-super-Mare 

Wolverhampton  Cori>oratlon 

Wolverhampton  District     ... 

Worcester  ... 

Wrexham  and  District 

Yorkshire  (Woollen)  District 


RAILWAY 
COMPANIES. 


Brecon  and  Merthyr 

Cambrian    ... 

Central  London 

City  and  South  London 

Fumess 

Great  Central 

Great  Eastet-n 

Great  Northern 

Great  Western 

Hull  and  Bamsley  ... 

Isle  of  Wight  

Ditto        Central  

Lancashire  and  Yorkshire  ... 

Liverpool  Overhead 

London,  Brighton,  and  South  Coast 

London  and  North- Western 

London  and  South- Western 

London,  Tilbury,  and  Southend 

Maryport  and  Carlisle 

Mersey 

Metropolitan 

Dftto       District  

Midland      

North-Eastem 
North  London 
North  Staffordshire... 
South-Eastem  and  Chatham 

TafI  Vale  and  Penarth         

Caledonian 

Glasgow  and  South- Western 

Glasgow  District  Subwav 

Great  North  of  Scotland      ... 

Highland 

North  BriUsh  

Belfast  and  County  Down    ... 
Cork  and  Bandon     ... 
Dublin,  Wioklow,  and  Wexford 
Great  Northern  of  Ireland  ... 
Great  Southern  and  Western 
Midland  Great  Western 


Feb.  27. 

1  Mar.   5. 

Mar.  12. 

1  Mar.  19. 

Mar.  26. 

'  Feb.  25. 

Mar.  4. 

Mar.  11. 

Mar.  18. 

Mar.  26. 

1  Wks. 

1905. 

1  increase 
1   or  Deo. 

£ 

>         £ 

£ 

£ 

£ 

£ 

£ 

1       £ 

£ 

£ 

£ 

£ 

1,066 

1,103 

1,065 

1,081 

1,127 

1,046 

1.080 

1,052 

1,075 

1       1,098 

48 

67.890 

+    6,684 

192 

W 

181 

186 

186 

188 

186 

200 

193 

194 

12 

2.8-20 

+           3 

;       1.542 

1,55.> 

1,606 

,       1326 

1.751 

1325 

2310 

2,113 

2,001 

2.118 

12 

23.503 

;  f    4„375 

1          163 

148 

146 

'         157 

158 

152 

162 

lOJ 

167 

162 

1    12 

1,804 

+         58 

140 

;         189 

I          135 

i          121 

182 

176 

194 

199 

199 

f          212 

1    1^ 

2.195 

+       875 

1          528 

478 

1          507 

.588 

648 

531 

606 

628 

661 

657 

12 

6307 

+       !>83 

4,997 

!     4,686 

4.994 

6,185 

6,105 

6.256 

6,449 

6317 

5.502 

5.993 

12 

68.660 

•1-    8,766 

824 

794 

809 

839 

831 

1,130 

1,153 

1,181 

1.171 

1,246 

1    12 

18328 

+    3,871 

163 

!         900 

213 

181 

209 

177 

216 

179 

197 

237 

'    12 

2.274 

59 

283 

260 

270 

286 

312 

809 

299 

816 

888 

1          454 

51 

47317 

+    6372 

139 

140 

158 

162 

177 

139 

186 

149 

162 

'          202 

20 

2,701 

-        60 

1,547 

1       1,531 

1,70.^ 

1314 

1,617 

l,r>66 

1,074 

1,679 

1,815 

1,774 

52 

98.772 

•1-      056 

S35 

784 

905 

874 

907 

849 

876 

940 

964 

1,051 

■lOi 

,53.968 

+    2,.'i80 

3,360 

3,-287 

3,.155 

3310 

3,6*20 

8,5.'>3 

3,T20 

3,764 

3,976 

3,939 

1    -"il 

222.449 

■»- 81363 

4,367 

'       4,199 

4,344 

4.608 

4.467 

4,268 

4.485 

4,486 

4.427 

t       4,788 

12 

1     53.725 

+       666 

862 

881 

873 

885 

880 

885 

942 

946 

1,0-28 

1,062 

12 

11,829 

1  +    1.633 

276 

274 

281 

•286 

284 

274 

296 

306 

812 

808 

51* 

17313 

— 

Rs.  36,178 

85.a-»5 

86,166 

35,414 

85,218 

39,364 

43.574 

4-2,720 

88,997 

38,058 

11 

460.648 

+  51,334 

165 

157 

155 

161 

169 

129 

137 

140 

186 

148 

12 

1.714 

-       284 

475 

443 

490 

496 

489    1 

564 

648 

696 

600 

666 

12 

6326 

+       900 

367 

1          35.-> 

348 

414 

377    1 

875 

889 

420 

406 

464 

12 

43I6 

+       205 

428 

425 

448 

446 

487    ! 

394 

407 

413 

412 

466 

12 

6.072 

-       180 

154 

150 

104 

165 

168    I 

157 

163 

169 

160 

178 

52 

11,044 

-       101 

87 

81 

95 

94 

99 

91 

80 

92 

106 

102 

12 

1.182 

•1-         82 

4,145 

4.071 

4,099 

4,430 

4,289 

4,184 

4316 

4377 

4.738 

4338 

12 

52.464 

+       980 

760 

665 

727 

740 

757 

742 

747 

799 

789 

853 

12 

8.886 

+       888 

760 

778 

7.1O 

765 

762    1 

777 

779 

790 

772 

794 

1    40 

86.745 

+       891 

599 

557 

609 

624 

610 

623 

630 

653 

731 

771 

51 

86.059 

+    2,109 

8.893 

3,866 

3,956 

4.144 

4,022 

4,127 

4,369 

4,287 

4,527 

4,564 

12 

58.064 

+    4,078 

833 

807 

•886 

837 

858 

878 

869 

888 

882 

897 

12 

10,288 

+       844 

12,997 

12,907 

12,988 

13,.3-22 

13,571 

13,636 

14.084 

13,907 

14.644 

14,792 

48 

610,915 

+  31377 

204 

199 

216 

215 

217 

185 

184 

196 

198 

210 

12 

2.222 

—       211 

415 

479 

418 

461 

431 

468 

578 

494 

571 

.->32 

12 

6.182 

-r        708 

229 

212 

230 

252 

257 

219 

211 

224 

226 

263 

12 

2.670 

-        77 

236 

•224 

280 

249 

248 

247 

238 

257 

243 

2.59 

12 

2.861 

+         84 

1,895 

1,955 

1,9«9 

2.021 

1,990 

1.990 

2,090 

2,139 

23I8 

2.089 

51 

111,190 

+  11,672 

337 

376 

362 

322 

365 

346 

346 

363 

388 

487 

r>ih 

22381 

+    1,161 

120 

117 

127 

138 

132 

102 

1U6 

109 

1-25 

116 

52 

6,752 

— 

92 

92 

99 

97 

98 

87 

89 

92 

92 

104 

12 

1,077 

20 

553 

5.-,8 

521 

663 

580 

595 

620 

661 

608 

659 

12 

7,642 

+       689 

4,763 

4,6-28 

4,799 

4.999 

5,087 

6,238 

53O8 

6,456 

6368 

5,662 

52 

295,278 

t  18.052 

9.-203 

9,001 

9317 

9.533 

9,887 

9,828 

9361 

10,076 

11 

107.800 

+    4,483 

9.7«0 

9,189 

10,180 

10,644 

12,091 

1-2,280 

12,658 

I-23I8 

61i 

638345 

f  141311 

20,339 

18,907 

21.645 

22.-247 

22,048 

20349 

20,992 

21,606 

21,985 

24.688 

11 

-288,859 

+    5,720 

6,897 

6367 

7,3-26 

7,416 

7,408 

6,980 

7,167 

7340 

7.456    , 

8396 

12 

86,&82 

+    2.421 

10,575 

10,4-22 

10.634 

10,754 

10313 

10359 

11,356 

11.662 

11,877 

12315 

61 

618,295 

+  31,688 

188 

180 

184 

193 

189 

174    1 

176 

185 

1K7 

199 

12 

2,068 

-       Ill 

1,105 

1,007 

1.186 

1,172 

1,139 

1340 

1,796 

1352 

1,863 

2.860 

12 

22,747 

+     O.Oii 

236 

2i7 

287 

254 

255 

252 

250 

263 

262 

837 

12 

8,124 

+       818 

8.326 

8.40;i 

8329 

3.447 

3,457 

3,5.'>2 

8317 

8,648 

8,549 

3,577 

12 

42,467 

+        980 

10,271 

^  9.7:11 

10,682 

10,882 

10,856 

10,169 

10.-245 

10,628 

10,857 

11310 

12  - 

127,522 

^       715 

473 

.     4.'>8 

468 

494 

487 

474 

480 

500    1 

500 

552 

12 

6,700 

4-        164 

1,023 

993 

l,06:j 

1,042 

1,31H 

1,350 

1378 

1.533 

964 

52 

65,658 

+     6,298 

105 

99 

110 

111 

114 

98 

99 

104 

107 

123 

12 

1.210 

58 

221 

210 

•242 

2ai 

-224 

2C-5 

222 

226 

-2.{4 

269 

12 

2,60J 

31 

1.566 

1,555 

1,627 

1,661 

1,686 

1,628 

1,579 

1,68-2 

1,678 

1.649 

12 

19.215 

+        4L3 

161 

153 

159 

164 

163 

171 

176 

178 

177 

185 

12 

-2, 1-25 

+        213 

42 

39 

4J 

46 

5.1 

39 

51 

45 

44 

48 

12 

628 

-f         35 

3,511 

3,463 

3,640 

3,669 

3,687 

8,599 

3,779 

3,871 

4,100 

8316 

51 

207,289 

+  10.486 

43 

42 

46 

44 

45 

58 

52 

60 

61 

64 

12 

642 

+         124 

4,091 

3.938 

4,447 

4,325 

4,865 

4,297 

4,442 

4.5.16 

4,740 

4.568 

52 

240.565 

+     8.214 

82U 

798 

785 

816 

837 

763 

761 

775 

828 

875 

61 

48368 

-    2,626 

216 

227 

223 

228 

237 

215 

2->5 

224 

240 

262 

12 

2,700 

-         15 

679 

<    690 

691 

781 

688 

632 

649 

662 

679 

719 

12 

7,e^i 

-       402 

1,016 

1,122 

l.OW 

' 

1,105 

1,117 

1.144 

50 

62,425 

+    1.676 

'447 

417 

481 

425 

460    . 

486 

468 

476 

657 

499 

12 

5.4a2 

+        225 

42 

42 

49 

41 

42 

86  ; 

40 

<*    1 

46 

48 

12 

474 

-         66 

193 

188 

192 

211 

206 

162 

109 

173 

182 

195 

12 

2.026 

~       821 

277 

269 

276 

804 

300 

837  : 

338 

361 

349 

386 

12 

8,897 

+       589 

560 

5.11 

671 

675 

698 

601 
1,049    ' 

658 
1,068 

63--. 
1,098 

659 
1,080 

706 
1,264 

51 

37,46J 

+    2,746 

'24 

21 

■■*22 

"29 

"28 

28     , 

25 

-28 

29 

40 

12 

"826 

+         53 

353 

354 

508 

507 

464 

639 

7-25 

696 

722 

709 

62 

36307 

""  ■ 

332 

304 

323 

846 

867 

856 

830    , 

352 

352 

871 

12 

4,058 

+        194 

250    , 

214 

327 

234 

280 

239 

245    ' 

265 

277 

296 

12 

3,005 

+       800 

96 

102 

92 

94 

97 

94 

97 

104 

91 

108 

12 

1,106 

-         19 

514     1 

460 
t/^  _ 

480 

529 

664 

544 

540 

682 

659 

674 

12 

6623 

+       775 

1904. 

1906. 

aOQRKQATC 

WE 

BK8  END 

[NG 

WEEKS  END 

ING 

Feb.  27. 

Mar.  5. 

Mar.  12.  ' 

Mar.  19. 

Mar.  26. 

Feb.  26. 

Mar.  4. 

Mar.  11. 

Mar.  18. 

;  Mar.  26. 

Wks. 

1905 

Increase 
or  Dec. 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

,        £ 

£ 

£ 

1387 

1,719 

1374    1 

1,989 

1,760 

2,036 

1.949 

2,007 

IfiHd 

1.860 

12 

28.587 

+      1,818 

5,049 

5,740 

5,148    , 

6,181 

6367 

6,060 

6.686 

5,178 

6,146 

6.782 

12 

60,450 

-      1,396 

7,188 

7,248 

7.119 

7.062 

7,280 

7,248 

7.224 

7,196 

7,070 

7,025 

12 

86.153 

+        918 

3.127 

3,286 

3,101 

2,973 

8.1.')6 

2,998 

2,964 

B,W!i 

2,884 

1       2,838 

13 

38.901 

-      2,608 

8,118 

8329 

8,496 

8,993 

8,456 

8385 

8,49i 

8,786 

9313 

8329 

12 

98,971 

+      1,710 

69.9S8 

60,897 

60.638 

61.997 

65,944 

65.338 

68.716 

68,-257 

j     63340 

67316 

12 

774330 

+    40305 

93.20U 

94300 

94,000 

99,700 

94300 

91,700 

98.600 

93,100 

'     90,800 

91.900 

12 

1,002300 

-    20,000 

106,129 

104,614 

106.742 

109371 

110,128 

101,000 

106.800 

101,100 

104,600 

104300 

12 

1,221300 

-    4-A9a5 

205,400 

206,400 

218.000 

217,600 

214,100 

205,900 

209300 

207.100 

205300 

208,800 

12 

2,470,800 

4-      4,900 

7,769 

8.068 

8339 

8.076 

8,080 

8317 

8370 

8.832 

8384 

8,890 

12 

108,176 

-1-      6,866 

496 

430 

471 

520 

529 

487 

494 

422 

483 

697 

12 

5,872 
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THE    LIGHT    RAILWAYS    OF    WALTHAMSTOW. 


The  system  of  light  railways  just  completed 
by  the  Walthamstow  Urban  District  Council  is 
undoubtedly  of  very  great  importance,  for  not 
only  will  it  give  all  the  facilities  of  a  local  tram- 
way, but  it  will  in  all  probability  eventually 
form  part  of  a  most  comprehensive  scheme  for 
linking  up  the  densely  populated  districts  on  the 


back  as  1898  the  matter  was  under  consideration. 
On  September  23  of  that  year  the  Town  Clerk 
of  Walthamstow  was  instructed  to  take  the 
necessary  steps  to  obtain  a  Provisional  Order 
for  the  construction  of  electric  tramw^ays.  A 
month  later,  however,  it  was  decided  that  the 
matter  should  stand  over  for  the  time  being.     In 


Fig.  4. — Special  Track  and  Overhead  Wori<  at  Beil  Corner,  Walthamstow. 


e  astern  side  of  London  with  those  to  the  north 
of  the  Metropolis.  The  terms  of  the  Waltham- 
stow and  District  Light  Railway  Order,  1903, 
the  authority  under  which  the  tramways  have 
been  constructed,  provide  for  inter-running  with 
Leyton  on  the  east  and  Tottenham  on  the  north. 
Direct  communication  with  both  Chingford  and 
Woodford  is  also  provided.  Although  the 
work  in  connection  w^th  the  tramways  did  not 
actually  commence  until    March,    1904,    as  far 


,  the  following  year  the  matter  was  again  con- 
sidered, and  on  December  19,  1899,  the  seal  of 
the  Council  was  affixed  to  a  memorial  to  the 
Board  of  Trade.  In  the  following  March  Major 
Hutchinson  reported  upon  the  scheme,  and  in 
consequence  of  his  objections  the  consulting 
engineer  was  asked  to  revise  his  plans.  On 
October  16,  1900,  the  revised  plans  were  ap- 
proved by  the  Council,  and  it  was  decided  to 
apply  for  a  Provisional  Order.     At  a  subsequent 
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meeting  of  the  Council,  however,  it  was  decided 
to  take  the  whole  body  of  ratepayers  into  con- 
fidence, and  the  Clerk  was  instructed  to  call  a 
public  meeting  of  ratepayers  to  consider  the 
question  of  the  proposed  establishment  of  tram- 
ways for  Walthamstow. 

Nothinji;  appears  to  have  been  done,  however, 
until  May,  1901,  when  the  hands  of  the  Council 
were  forced  to  some  extent  by  the  Metropolitan 
Omnibus  Company  depositing  plans  for  the 
Tottenham  and  Epping  Forest  Light  Railway. 
This  scheme  would,  if  sanctioned,  have  seriously 
injured  the  prospects  of  a  local  undertaking. 
Immediate  action  was  then  taken,  and  on  June  3 
the  Town  Clerk,  in  conjunction  with  Mr.  G,  W. 
Holmes,  A.M.I.C.E.,  the  resident  engineer,  were 
directed  to  submit  a  report  showing  the  advan- 
tages and  comparative  cost  of  a  light  railway  and  a 
tramway  scheme  respectively.  This  report  was 
presented  on  July  10,  when  Mr.  Holmes  was 
directed  to  prepare  a  scheme  of  light  railways  for 
Walthamstow  and  district.  This  scheme  was 
aj^proxed,  and  on  October  9  Mr.  Holmes  was  in- 
structed to  prepare  Parliamentary  plans  for  the 
Light  Railway  Order,  construction  of  permanent 
way,  etc.  These  were  subsec|uently  approved 
and  sent  to  the  Light  Railway  Commissioners  in 
time  for  the  November  notices. 

On  October  31  of  the  same  year  an  enquiry 
was  held  at  Tottenham  in  reference  to  the  Com- 
pany's scheme  for  the  Tottenham  and  Epping 
Forest  Light  Railway.  The  Walthamstow 
Council  opposed,  and  placed  Mr.  Holmes'  plans 
before  the  Commissioners,  with  the  result  that 
the  consideration  of  the  Company's  lines  through 
Walthamstow  was  postponed  until  the  Waltham- 
stow Council's  scheme  came  before  the  Com- 
missioners. An  enquiry  was  held  in  reference  to 
the  Council's  scheme  at  Walthamstow  on  Janu- 
ary 31,  1902,  and  adjourned  until  March  20, 
when  the  Commissioners  provisionally  sanctioned 
the  scheme.  The  complete  Order  was  obtained 
in  February,  1903. 

Tenders  were  invited  for  the  whole  of  the 
work  of  construction  in  December,  1903,  and  in 
January,  1904,  W.  T.  Henley's  Telegraph  Works 
Company  were  awarded  the  contract  for  the 
permanent  way,  cables,  and  overhead  equip- 
ment. On  March  17  the  first  wedge  was  driven. 
At  the  invitation  of  the  contractors  this  was 
done  with  some  little  ceremony  by  Mr.  Caleb 
Day,  the  then  Chairman  of  the  Council  and  also 
of  the  Tramway  Committee,  the  Town  Clerk, 
Mr.  C.  Sydney  Watson,  holding  the  wedge  in 
position. 

As  will  be  seen  by  the  accompanying  map, 
Walthamstow  is  situated  to  the  north  east  of 
London,  and  is  one  of  the  largest  of  the  suburban 
districts.  It  has  a  population  of  about  116,000, 
and  an  area  of  4,355  acres,  about  one  third  of 
which  has  still  to  be  developed. 

The  lines  authorised  by  the  Light  Railway 
Commissioners  are  of  a  total  length  of  about  11 
miles  single  track,  about  six  furlongs  being  in  the 


Chingford  district  and  about  three  furlongs  in  the 
Leyton  district.  In  the  original  application  to  the 
Light  Railway  Commissioners  powers  were  asked 
to  construct  a  line  about  a  (|uarter  of  a  mile  in 
length  in  the  parish  of  Woodford.  In  conse- 
quence of  the  opposition  of  the  Woodford 
District  Council  this  was  eliminated.  In  regard 
to  the  railways  in  the  Tottenham  district — about 
one  mile  in  length,  also  included  in  the  applica- 
tion—a satisfactory  agreement  was  arrived  at 
between  the  Council  and  the  North  Metropolitan 
Tramways  Company,  which  provides  for  mutual 
running  powers.  Under  this  agreement  the 
Walthamstow  District  Council  have  power  to 
run  over  the  Tottenham  piece  of  line  which  the 
Company  were  to  construct,  and  the  Company 
have  power  to  run  over  that  portion  of  the 
Walthamstow  system  leading  to  Woodford  via 
Forest  Road.  By  this  arrangement  an  excellent 
service  of  through  cars  will  eventually  be  main- 
tained from  Woodford  New  Road,  via  Forest 
Road  and  Ferry  Lane,  to  High  Street,  Totten- 
ham, a  distance  of  about  four  miles.  For  some 
reason  or  other  the  Tottenham  line  has  not  yet 
been  constructed,  so  that  for  the  time  being  the 
Walthamstow  line  ends  in  Ferry  Lane  at  the 
bridge  which  crosses  the  river  Lea.  The  Wood- 
ford and  Tottenham  line,  which  commences 
in  Woodford  New  Road  at  the  junction  of  the 
said  road  with  Oakhill  Road,  passes  into  Poorest 
Road  at  a  point  about  four  furlongs  from  the 
commencement.  From  this  point  a  line  about 
three  furlongs  in  length  continues  along  Wood- 
ford New  Road,  and  forms  a  junction  with 
the  existing  tramways  of  the  Lea  Bridge, 
Leyton,  and  Walthamstow  Tramway  Company 
at  their  terminus.  The  Lea  Bridge,  Leyton, 
and  Walthamstow  Tramway  is  a  horse  line, 
the  greater  portion  of  which  is  in  the  district 
of  Leyton.  At  the  time  the  District  Council  of 
Walthamstow  applied  for  their  Order  an  agree- 
ment was  entered  into  between  the  Leyton  and 
Walthamstow  Councils,  by  which  each  were  to 
purchase  and  reconstruct  that  portion  of  the  Lea 
Bridge  Company's  line  which  ran  through  their 
respective  district.  When  the  time  arrived, 
however,  for  the  Walthamstow  Council  to  give 
formal  notice  to  treat  for  the  purchase  of  the 
section  in  their  district  it  was  found  impossible 
— for  reasons  best  known  to  themselves — to  get 
the  necessary  two-thirds  majority,  so  the  matter 
fell  through.  For  the  time  being  the  position 
was  a  most  interesting  one,  for  on  the  one  hand 
there  was  a  distinct  breach  of  agreement  with 
the  Leyton  Council,  as  they  had  withheld  their 
opposition  to  the  Walthamstow  scheme  by  reason 
of  this  agreement,  while  on  the  other  hand  the 
Walthamstow  Council  appeared  to  have  spoiled 
one  of  the  most  promising  sections  of  their 
vscheme.  After  considerable  discussion,  how- 
ever, a  new  agreement  was  made,  by  which  the 
Walthamstow  Council  gave  the  Leyton  Council 
power  to  purchase  the  lines  of  the  Lea  Bridge 
Company  in  the  Walthamstow  district,  so  that 
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when  the  Leyton  system  is  complete,  direct 
communication  between  Woodford  and  Leyton 
will  be  established. 

The  third  line  forming  part  of  the  Waltham- 
stow  system  runs  from  Lea  Bridge  Road, 
Leyton,  through  Hoe  Street  to  Forest  Road,  and 
thence  along  the  Chingford  Road  to  a  point 
about  three-quarters  of  a  mile  within  the  parish 
of    Chingford.      This    line   commences    in    the 


which,  as  before  stated,  forming  part  of  their 
tramway  scheme.  As  will  be  seen,  this  line  will 
afford  means  of  direct  communication  between 
the  districts  of  Leyton  and  Chingford.  The 
fourth  line  commences  in  Leyton  at  a  point  where 
Markhouse  Road  intersects  Lea  Bridge  Road. 
A  junction  is  again  made  with  the  existing 
tramway  in  Lea  Bridge  Road,  and  proceeding  for 
a  distance  of    i    furlong,   4-61   chains,    the   line 
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Leyton  district  at  a  point  13*5  chains  south  of 
the  boundary  between  the  districts  of  Leyton  and 
Walthamstow,  crossing  the  Lea  Bridge  Road  and 
forming  a  junction  with  the  existing  tramways  in 
High  Street,  Leyton.  Junctions  have  also  been 
made  wMth  the  existing  tramw^iys  in  Lea  Bridge 
Road.  Both  these  tramways  are  at  present 
horse  systems,  but  will  shortly  be  electrified  by 
the   Leyton    District    Council,   the   purchase   of 


reaches  the  Walthamstow  boundary  in  Mark- 
house  Road.  Passing  along  Markhouse  Road, 
St.  James  Street,  Blackhorse  Road  and  Black- 
horse  Lane,  this  line  joins  the  Forest  Road  and 
Tottenham  line  at  the  Bell  Corner.  It  will  be 
noticed  that  this  railway  brings  Leyton  in  direct 
communication  with  Tottenham. 

Owing  to  the  fact  that  Walthamstow  is  made 
up    of    a    collection    of    \'illages    and    one-time 
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country  lanes,  a  considerable  amount  of  road 
wideninj^  was  necessary  before  any  part  of  the 
system  could  be  completed ;  some  idea  of  the 
work  in  this  direction  will  be  gathered  from  the 
following  list  of  alterations  to  bridges  in  the  dis- 
trict authorised  by  the  Light  Railway  Order, 
(i)  Widening  the  bridge  carrying  Forest  Road 
over  the  Dagenham  Brook,  so  that  the  same 
should  have  a  uniform  width  of  40  feet  between 
the  parapets.  The  width  of  the  bridge  was  31 
feet.  (2)  Widening  the  bridge  carrying  Forest 
Road  over  the  (ireat  Eastern  Railway  to  a  uni- 
form width  of  40  feet ;  previous  width  25  feet. 
(3)  Widening  the  bridge  carrying  Hlackhorse 
Lane  over  Higham  Hill  Brook  to  40  feet; 
previous  width  30  feet.  (4)  Constructing  a  new 
iron  girder  bridge  over  the  River  Lea  in  place 
of  the  one  previously  carrying  Forest  Road  over 
that  river.  (5)  Constructing  a  new  iron  girder 
bridge  over  the  Coppermill  stream  in  place  of 
the  bridge  carrying  Forest  Road  over  that  stream. 
(6)  Constructing  a  new  bridge  over  the  River 
Ching  in  place  of  the  one  carr>nng  the  Chingford 
Road  over  the  said  river. 

Each  of  the  new  bridges  has  a  uniform  width 
of  40  ft.  between  the  parapets,  the  footpaths, 
kerbs,  or  other  necessary  work  upon  new  bridges 
or  widenings  being  made  up  at  the  expense  of 
the  Council,  and  dedicated  to  the  public  as  a 
highway.  From  the  foregoing  it  will  be  seen 
that  the  work  of  Mr.  G.  W.  Holmes  was  exceed- 
ingly heavy,  as  the  whole  of  the  plans  and  speci- 
fications were  prepared  by  him,  the  work  being 
afterwards  carried  out  under  his  supervision,  with 
the  very  able  assistance  of  Mr.  J.  Neave,  the 
assistant  engineer. 

An  important  item  in  connection  with  these 
widenings  was  the  settlement  of  the  purchase^ 
price  for  the  lands  taken  under  the  Order.  As 
is  usual  in  such  cases  several  of  the  owners 
asked  inflated  prices  in  the  first  instance ;  it  is 
therefore  satisfactory  to  know  that  Mr.  Holmes 
in  conjunction  with  Mr.  C.  Sidney  Watson, 
L.L.B.,  the  Town  Clerk,  was  able  in  every  case 
to  effect  a  settlement  to  the  satisfaction  of  the 
Council  without  incurring  the  expense  and  delay 
of  an  appeal  to  arbitration.  Mr.  Watson  was 
also  successful  in  obtaining  a  loan  for  ;/^i8o,ooo, 
the  amount  sanctioned  by  the  Order,  on  most 
reasonable  terms. 

With  the  exception  of  a  short  section  in  St. 
James  Street  the  whole  of  the  system  is  of  single 
track,  4  ft.  8^  in.  gauge,  with  passing  places 
averaging  from  four  to  five  to  the  mile.  In  St. 
James  Street  it  was  decided  to  have  a  double  line, 
provision  for  which  was  not  made  in  the  original 
Order.  It  was  found  necessary  to  lower  the 
road  to  permit  the  double-decked  cars  to  pass 
under  the  (ireat  Eastern  Railway  Company's 
bridge  at  St.  James  Street  Station  with  a  wider 
margin  of  safety.  The  overhead  system  of 
electric  traction  was  decided  upon,  additional 
plant  being  installed  for  the  purpose  at  the 
Council's     electricity     station,    where     a     very 


considerable  plant  was  already  working  in  connec- 
tion with  the  electric  lighting  of  the  town.  Mr.  J. 
Enright,  A.M.I.E.E.,  who  has  acted  as  consulting 
engineer  to  the  Council  for  the  lighting  installa- 
tion, was  also  retained  for  the  electrical  portion 
of  the  light  railway  undertaking. 

The  system  as  a  whole  may  be  regarded  as  a 
fairly  level  one ;  the  steepest  gradients  occur  on 
the  section  in  Forest  Road,  from  Wood  Street 
to  the  point  where  Poorest  Road  joins  Woodford 
New  Road.  Here  for  a  short  distance  there 
is  a  gradient  of  i  in  20.  The  sharpest  curves 
on  the  system  have  radii  of  40  ft.  Messrs. 
Dick,  Kerr  and  Company,  as  sub-contractors  to 
Messrs.  Henley,  were  responsible  for  the  whole 
of  the  permanent  way  and  the  overhead  equip- 
ment. 

THK  TRACK. 

The  concrete  for  the  roadbed  is  composed  of 
one  part  of  Portland  cement  to  six  parts  of  clean 
Thames  ballast ;  this  is  laid  to  a  uniform  depth 
of  6  in.  between  the  rails  and  18  in.  beyond  the 
outside  of  the  rails  of  both  single  and  double 
track.  Under  each  rail  joint,  however,  a  pocket 
3  ft.  in  length,  18  in.  in  width,  and  18  in.  in  depth, 
was  excavated.  These  pockets,  after  being  well 
rammed,  were  filled  to  a  depth  of  6  in.  with  con- 
crete as  a  bed  for  the  **  Cooper "  patent  rail 
joints  which  are  used  throughout  the  system. 

The  rails,  which  were  supplied  by  the  North 
Eastern  Steel  Company  of  Middlesbrough,  weigh 
100  lb.  to  the  yard,  in  45  ft.  lengths  for  the 
straight  track,  and  106  lb.  per  yard  in  30  ft. 
lengths  for  curved  track.  The  depth  is  6J  in. 
over  all,  width  of  head  3^  in.,  width  of  flange 
7  in.,  width  of  groove  1  i  in.,  and  width  of  tread  2  in. 
The  width  of  groove  in  rails  on  curves  of  less 
than  66  ft.  radius  is  i^in.  The  chemical  com- 
position of  the  steel  of  which  the  rails  were  rolled 
is  as  follows :  Carbon,  0*40  to  0*55  per  cent. ; 
manganese,  070  to  i  per  cent.;  silicon,  'i  per 
cent.  ;  phosphorus,  '08  per  cent.  ;  sulphur,  "08 
per  cent.  The  holes  for  fish  bolts  are  i  in.  in 
diameter,  and  those  for  rail  bonds  f  in.  The 
slots  for  tie  bars  are  3  in.  long  by  i  in.  wide,  with 
half  round  ends. 

The  fish  plates  were  also  supplied  by  the 
North  Eastern  Steel  Company,  and  were  made 
from  steel  in  all  respects  similar  to  that  from 
which  the  rails  were  manufactured.  They  are 
24  in.  long  and  weigh  49  lb.  per  pair,  and  six 
holes  are  punched  in  each.  The  No.  i  pattern 
of  Cooper's  patent  aftchor  rail  joint  plate  is 
used ;  these  are  24  in.  long,  and  both  in  section 
and  quality  are  generally  similar  to  the  rails. 
Each  joint  plate  is  63  lb.  in  weight,  and  is 
riveted  to  the  flanges  of  the  abutting  rails  by 
means  of  12  rivets  Jin.  in  diameter.  Intermedi- 
ate holding  down  plates  of  the  anchor  type  are 
also  used  on  all  curves;  these  plates  are  16 in. 
long,  and  are  attached  to  the  rails  in  a  similar 
manner  to  the  joint  plates.  The  tie  bars  were 
supplied  by  Messrs.  Bayliss,  Jones,  and  Bayliss, 
and  are  of  their  well-known  patent  rolled  weldless 
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type    fitted    with    **  Eureka ''    locknuts.       They  without   any  delay.      The   nature  of   the    most 

are  placed  at  every  5  ft.  of  track  length.     The  complicated  special  work  is  indicated  in   Fig.  4, 

bolts  for  the  fish  plates  were  also  supplied  by  which  shows  the  track  work  and  overhead  wiring 

Bayliss,  Jones,  and  Bayhss;  they  are  of  the  best  at  the  chief  junction,  that  of  Forest   Road  and 

mild  steel  and  i  in.  in  diameter,  and  also  fitted  Chingford   Road,  and  in   F'ig.  9,  which  is  a  plan 

with    the    Bayliss    patent    "  Eureka "    locknut*  of  the  depot. 
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Fig.  1.— Plan  and  Section  of  Track  and  Elevation  of  Rail, 


Drawings  of  the   track  and  joint  are  given  in 
Figs.  I,  2,  and  3. 

The  whole  of  the  special  work,  points,  crossings, 
etc.,  was  supplied  by  Messrs.  Edgar  Allen  and 
Company,  Sheffield.  The  points  are  made  of 
toughened  cast  steel,  with  manganese  steel  tongues 
in  the  movable  and  automatic  points,  and  man- 
ganese steel  centres  in  the  opens  or  mates.     The 


Fig.  2.— Elevation  of  Rail  Joint. 

crossings  are  of  cast  steel  with  manganese  centres. 
The  movable  points  are  fitted  with  specially- 
long  tongues,  and  while  equal  in  action  to  longer 
points,  are  very  much  cheaper.  Compound  points 
and  crossings  had  to  be  made  for  the  track  work 
at  the  depot,  and  special  patterns  were  also 
required  for  the  work  at  the  spot  known  as  Bell 
Corner.  The  whole  of  the  special  work  was  set 
out  at  Messrs.  Allen's  foundry  before  being  for- 
warded, and  was  consequently  laid  in  final  position 


The  paving  of  the  track  is  chiefly  of  granite 
pitching.      Jarrah    wood    (supplied    by    Millar's 
Jarrah  and  Karri  Forests,  Limited),  however,  is 
used  on  a  short  section  in   Hoe  Street,  and  also 
in    St.   James'    Street,    and   in    front   of  public 
buildings.     Where  wood  is  used  the  whole  sur- 
face of   the   road  is  paved,  the  concrete   being 
finished  off  with  a  floating  of  fine  concrete  J  in. 
thick.      The    other  portions  of  the  system   are 
paved  within  the  rails  and  to  the  extent  of  18  in. 
on  each  side  of  the  track  with  granite  sets  in 
regular      parallel 
courses    bedded    on 
I  in.  of  clean  bedding, 
consisting    of    three 
parts  of  sharp   sand 
to  one  part  of  Port- 
land  cement.      The 
joints  of  the  paving 
are  filled  with  small 
granite     chippings, 
and  grouted  with  bi- 
tumen.  Each  side  of 
the  rail  web  is  filled 
in  with  a  parging  con- 
sisting of  three  parts 
dry  sand  to  one  part 
cement.       In     Wal- 
thamstow,  the  outer 


Ouft 


edge   of  the 


granite 


Fig.  3.  -Section  of  Rail  Joint. 
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margin  is  toothed  at  every  third  course.  In  Leyton 
and  Chingford  districts  the  outside  edge  has  a 
straight  run.  The  teething  of  the  outer  edge  of  the 
margins  can  clearly  be  seen  in  the  illustrations, 
and  it  is  in  view  of  the  number  of  accidents  that 
occur  from  time  to  time  owing  to  the  skidding  of 
vehicles  upon  the  straight  run  of  granite  margins 
that  induced  Mr.  Holmes  to  adopt  this  form  of 
margin.  For  the  wood  paving,  well-seasoned 
Jarrah  blocks  of  a  uniform  size  were  used;  these 
are  9  in.  long,  j  in.  wide,  and  4  in.  deep,  each 
block  being  dipped  in  a  hot  pitch  mixture  for 
about  half  of  its  length  and  quickly  stuck  down 
to  its  foundation.  The  whole  surface  of  the 
paving  was  afterwards  grouted  with  hot  pitch 
forced  into  the  joints  with  squeeges,  and  dressed 
with  a  coating  of  crushed  shingle. 

Neptune  rail  bonds  are  used  throughout,  the 
section  being  of  6/0  S.W.G.  The  fish  plate  is 
spanned  by  two  bonds,  each  25  in.  long ;  the  rails 
of  the  single  track  are  cross  bonded  at  intervals 
of  about  40  yds.  with  a  bond  about  66  in.  long, 
and  at  passing  places  the  two  inner  rails  are 
connected  by  a  similar  bond  about  48  in.  long. 
Points  and  crossings  are  bonded  by  one  bond  to 
each  rail  adjacent  to  them.  The  lengths  of  the 
bonds  where  the  rails  are  separated  by  points 
and  crossings  are  114  in.  and  60  in.  respectively. 

FKKDKR    CABLKS. 

The  cables  are  paper  insulated  and  lead 
covered,  and  were  manufactured  and  laid  by 
W.  T.  Henley's  Telegraph  Works  Company, 
Limited.  The  positive  and  negative  feeders  are 
single  cables,  and  the  pilot  and  telephone  cables 
are  made  up  as  multicore.  All  cables  are  laid 
solid  in  earthenware  troughing  with  hard  tile 
covers.  All  joints  are  made  in  cast-iron  boxes, 
and  disconnecting  boxes  are  placed  at  every  half 
mile  for  testing  purposes. 

The  positive  feeders  are  connected '  at  the 
feeder  pillars  by  means  of  rubber  cables  con- 
nected to  the  paper  cables  in  cast-iron  joint 
boxes,  and  drawn  into  cast-iron  pipes  to  the 
feeder  pillars.  The  negative  feeders  are  con- 
nected at  the  feeder  pillars  in  the  same  way  as 
the  positive  feeders,  and  from  there  are  bonded 
to  the  rails.  The  pilot  and  telephone  cables  are 
run  out  to  the  end  of  the  different  sections,  the 
pilot  being  bonded  on  to  the  rails,  and  the 
telephone  cables  connected  to  the  telephones  in 
the  feeder  pillars. 

The  negative  feeders  run  to  feeder  pillars 
about  two-thirds  of  the  way  between  the  positive 
feeder  pillars  and  the  generating  station. 

The  sizes,  lengths,  and  feeding  points  of 
feeders  are  as  follows : 

Fos.  feeder  A.   65  section,  3.400  yds.,  to  Forest  Road. 

Neg.     ,.       A,  7  ,.       2.300     .,     corner    of    Shernall    Street    and 

Forest  Road. 
Pos.      ,,       B,   65        ,,       2.200     .,     BlackhorseBridgeon  Forest  Road. 
This  feeder  is  tapped  for  connection  to  the  overhead  trolley  wire 
at  the  corner  of  St.  James  Street  and  South  Grove. 
Neg.  feeder  B,  -7  section,  1,320yds.,  to  Blackhorse  Road. 
Pos.       ,.       C,  '5         ,,       3.400     .,     Chingford  Road. 

This  feeder  is  tapped  for  connection  to  the  overhead  trolley  wire 
at  the  corner  of  Chingford  Road  and  Forest  Road. 
Neg.  feeder  C,  -55  section,  1,800  yds.,  along  Chingford  Road. 
Pos.      ,.       n,  4  ,,       1.050     ,,     Moe  Street  corner  of  Greenleaf  St. 


OVKRHEAD  KQUIPMKNT. 

The  overhead  equipment  as  carried  out  by 
Messrs.  Dick,  Kerr,  and  Company,  in  conjunction 
with  the  permanent  way,  is  an  exceptionally  fine 
piece  of  work.  The  greater  portion  of  the  system 
is  of  the  side  bracket  form  of  construction,  span 
wire  being  used,  however,  on  certain  sections  of 
the  route.  The  poles  are  of  mild  steel  31  ft.  long, 
and  in  three  sections.  The  sections  lap  one 
another  for  a  distance  of  18  in.,  and  are  shrunk 
together  without  liners.  Three  sizes  of  poles  are 
used  as  follows : 

A.  Base  section,  17  fi.  high,  7  in.  internal  diameter,  ji  in.  thick. 
Middle  section,  gft.  6 in.  high,  6  in.  internal  diameter.  Jin.  thick.  Top 
section,  7ft.  6 in.  high,  5 in.  internal  diameter,  Jin.  thick. 

B.  Base  section,  17ft.  high.  Sin.  internal  diameter,  gin.  thick. 
Middle  section,  9ft.  6 in.  high,  7 in.  internal  diameter,  Jin.  thick.  Top 
section,  7ft.  6in.  high,  6in.  internal  diameter,  Jin.  thick. 

C.  Base  section,  17ft.  Gin.  high,  loin.  internal  diameter,  f^in. 
thick.  Middle  section,  9  ft.  6  in.  high.  Sin.  internal  diameter,  ^  in. 
thick.    Top  section,  7ft.  Gin.  high,  7 in.  internal  diameter,  ^  in.  thick. 

The  excavation  for  the  bases  of  the  poles 
was  2  ft.  6  in.  in  diameter  for  a  depth  of  6  ft.  6  in. 
At  the  bottom  of  this  a  stone  slab  6  in.  in 
thickness  was  placed,  the  excavations  after- 
wards being  filled  with  concrete.  The  bases  of 
the  poles  are  of  an  ornamental  character,  the 
letters,  W.U.D.C.  being  cast  as  a  monogram. 
The  bracket  arms  are  of  solid  drawn  seamless 
steel  tube, ^\ in.  thick  and  2 gin.  external  diameter. 
These  vary  in  length  according  to  the  width  of 
the  road.  Ornamental  scrolls,  collars,  and  finials 
give  a  neat  and  pleasing  appearance  to  all  poles. 
The  trolley  wire  is  of  hard-drawn  copper  -406  in. 
in  diameter,  and  is  divided  by  means  of  section 
insulators  into  half-mile  sections,  these  insulators 
being  fixed  at  points  near  the  switch  pillars. 
Each  section  is  controlled  by  an  independent 
switch,  and  connected  to  a  busbar  on  the  section 
pillar  switchboard.  The  trolley  wire  is  double 
throughout,  and  is  suspended  upon  the  flexible 
system  at  a  height  of  22  ft.  6  in.  above  the  rails. 
Where  side  brackets  are  used  the  wires  arc 
I  ft.  6  in.  apart,  the  extreme  horizontal  distance 
from  the  trolley  wire  to  the  centre  of  the  corres- 
ponding track  being  7  ft.  Where  span-wire  con- 
struction is  used  the  trolley  wire  is  suspended  for 
centre  running  except,  of  course,  at  the  turn-outs. 
Span  and  guy  wires  are  of  galvanised  steel  (7/12 
S.W.G.),  the  guard  wires  are  of  7/16  S.W.G. , 
and  are  earthed  to  every  fifth  pole,  which  is 
bonded  to  the  rail.  The  earthing  is  carried  out 
by  3/0  S.W.G.  copper  bonds.'  Feeder  poles  are 
earthed  in  the  same  manner. 

Special  attention  has  been  paid  to  the  quality 
and  manufacture  of  the  frogs,  crossings,  ears, 
etc.  These  are  all  of  bronze  of  the  highest 
quality,  specially  designed  and  adjusted  to  ensure 
even  working  at  all  points  of  the  system,  and 
were  all  manufactured  by  Messrs.  Brecknell, 
Munro,  and  Rogers.  At  each  of  the  seven 
termini  the  necessary  mechanical  frogs  are  pro- 
vided for  the  automatic  reversing  of  the  position 
of  the  trolley  pole  with  the  reversal  of  the  motion 
of  the  car.  The  necessity  for  performing  the 
operation  by  hand  is  thus  obviated. 
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The  section  pillars  are  of  the  usual  cast-iron 
type,  and,  in  addition  to  the  switches,  cable 
connections,  etc.,  they  are  each  fitted  with  a 
lightninj^:  arrester  of  the  magnetic  blow-out  type, 
and  a  telephone  pluf^  box,  with  hand  combination 
transmitter  and  receiver. 

Three  negative  feeder  pillars  are  provided, 
each  being  fitted  with  the  usual  Board  of  Trade 
apparatus,  including  Elliott's  recording  ammeter 
reading  from  o  to  20  amperes,  an  ammeter 
reading  from  o  to  10  amperes,  a  battery  capable 
of  giving  6  amperes  at  4  volts,  a  double  pole 
change-over  switch,  and  a  300-ampere  quick- 
break  knife-pattern  switch  with  insulating  handle. 
Each  of  these  pillars  is  connected  with  the  rails 
by  stranded  cable  connections,  these  being  jointed 


Though  Walthamstow  is,  we  believe,  the  first 
place  in  the  United  Kingdom  to  use  gas  engines 
exclusively  for  driving  dynamos  for  tramway 
traction,  the  adoption  of  such  a  plant  w^as  no 
innovation  for  the  District  Council.  Their  real 
innovation  was  made  four  or  five  years  ago  when 
they  approved  of  plans  for  their  electric  lighting 
station  involving  the  use  of  Westinghouse  gas 
engines.  At  that  time  this  make  of  engine  was 
not  produced  in  this  country,  and  the  Westing- 
house  gas  engines,  which  were  then  imported  and 
installed  at  Walthamstow,  appear  to  have  given 
every  satisfaction. 

Up  till  now  there  have  been  in  use  in  connection 
with  the  electric  lighting  work  two  Dowson  gas 
producers  of   200  h. p.  each  and  two  of  300  h. p. 


Fig.  5.— General  Plan  of  Power-Statlon. 


to  eight  Neptune  bonds,  four  to  each  rail.     The 
usual  earth  plates  are  provided. 

QBNBRATINQ  STATION. 

For  the  purpose  of  providing  current  for  the 
tramways,  the  Council's  electricity  works  in 
Priory  Avenue  have  been  extended.  For  some 
time  past  a  very  successful  public  and  private 
lighting  undertaking  has  been  run  by  the  Council, 
a  number  of  Westinghouse  three-cylinder  vertical 
gas  engines  being  installed  for  that  purpose. 
These  develop  about  1,200  b.h.p.,  and  are 
operated  by  Dowson  gas. 

The  additional  plant  installed  for  the  traction 
load  consists  of  three  Dowson  gas  producers, 
three  three-cylinder  Westinghouse  gas  engines, 
jointly  developing  about  800  b.h.p.,  and  three 
Helios  dynamos.  A  general  plan  of  the  power- 
station  is  shown  in  Fig.  5. 


each.  The  new  installation,  supplied  by  the 
Economic  Cias  and  Power  Company,  consists  of 
four  gas  generators  of  the  same  type  of 
350  H.p.  each,  one  of  which  is  to  aid  in  the 
lighting  work,  while  the  other  three  are  for  the 
tramways.  The  plant  is  housed  in  a  new  pro- 
ducer house.  For  supplying  the  steam  for  the 
producers,  two  vertical  cylindrical  boilers  have 
been  erected,  each  of  80  h.p.  The  steam  from 
the  boilers  passes  through  superheaters,  and  is 
then  led  by  pipes  to  the  gas  producers.  Before 
entering  the  fire  chamber  the  steam  is  mixed 
with  the  proper  quantity  of  air,  and  is  then 
passed  through  the  fire,  where  the  usual  chemical 
action  takes  place,  resulting  in  the  production  of 
great  quantities  of  gas,  a  large  proportion  of 
which  is  atmospheric  nitrogen  and  inert,  the 
remainder  bein^  the  gases  from  the  coal  and  the 
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hydrogen  from  the  steam,  the  oxygen  of  the 
steam  and  of  the  air  being  combined  with  the 
carbon  of  the  coal  to  form  carbon  monoxide. 
The  producer  chamber  is  circular  in  shape  and 
built  up  of  iron  plates.  Anthracite  coal  is  used 
and  is  fed  in  both  above  and  below  by  a  feeding 
hopper  and  a  movable  hearth,  and  a  deep  fire  is 
employed.  The  supply  of  air  and  steam  is  regu- 
lated by  a  valve  according  to  the  demand  on 
the  plant.  Each  generator  can  consume  500  lb. 
of  anthracite  per  hour.  From  the  generators  the 
gas  passes  first  into  vertical  cylindrical  coke 
scrubbers,  and  then  into  square  sawdust  scrub- 
bers. These  are  situated  outside  the  building 
but  close  to  the  wall,  and  they  filter  and  purify 
the  gas  so  as  to  make  it  ready  for  use.  The  gas 
then  passes  into  a  small  gasometer  in  the  yard, 
and  thence  by  pipes  to  the  various  engines.  The 
gasometer  is  not  used  for  storage  purposes,  but 
merely  as  a  distributing  centre.     A  view  of  the 


Fig.  6.—  Dowson  Gas  Producer  House. 

gas  producers  and  one  of  the  boilers  is  given  in 
Fig.  6,  while  the  scrubbers  are  shown  in  Fig.  7. 

A  large  water  tank,  which  has  been  erected  in 
the  yard,  is  supplied  from  an  artesian  well  480ft. 
deep.  The  water  is  brought  up  by  one  of  Isler's 
double-acting  pumps,  driven  by  a  40  h. p.  British 
Thomson-Houston  motor.  As  the  public  water 
supply  is  also  available  there  is  thus  a  double 
supply  for  the  three  Balcke  and  one  Westing- 
house  cooling  towers  which  cool  the  circulating 
water,  which  in  its  turn  keeps  cool  the  cylinders 
of  the  gas  engines. 

The  new  engines  are  of  the  vertical,  three- 
cylinder,  single-acting  type,  operating  on  the 
four-cycle  principle,  which  provides  for  an  ex- 
plosion in  each  cylinder  every  second  revolution. 
The  cranks  being  set  at  angles  of  120  deg.,  the 
crank  shaft  receives  impulses  at  regular  intervals 
of  two-thirds  of  a  revolution.  This  uniformity 
of  impulse  is  a  special  feature  of  the  Westing- 
house  gas  engine.  Instead  of  the  hit-or-miss 
type    of    governor    the   gear    is    so  arranged  as 


always  to  maintain  the  full  number  of  explosions, 
and  to  regulate,  in  direct  accordance  with  the 
load,  the  quantity  of  mixed  gas  and  air  admitted 
to  the  cylinders.  A  mixing  chamber  is  fitted  to 
the  engine,  in  which  the  correct  proportions  of 
gas  and  air  to  give  maximum  efficiency  are 
adjusted  by  suitable  hand  valves. 

The  governor  is  of  the  fly-ball  type,  and  is 
driven  by  a  half-speed  shaft  actuated  by  gearing. 
Its  action  consists  in  operating  a  valve  which 
controls  the  supply  of  the  gas  mixture  to  the 
engine  in  proportion  to  the  load.  The  governing 
has  been  found  to  be  excellent,  the  speed  varia- 
tion for  all  loads  being  within  2  per  cent. 

Ignition  is  effected  electrically,  the  current 
being  derived  from  small  dynamos  direct  coupled 
to  motors,  or,  as  an  alternative,  from  primary 
batteries.  Large  silencers  are  provided  for  the 
exhaust,  and  consist  of  iron  tanks  fitted  with 
baffle  plates. 

The  engines  have  been  designed  specially  to 
reduce  vibration  to  a  minimum.  Compressed 
air  is  used  for  starting  the  engines,  and  for  this 
purpose  it  is  stored  in  vertical  tanks  placed 
against  the  engine  room  walls.  Each  of  the 
smaller  generating  sets  is  provided  with  a 
separate  compressor,  but  others  are  also  installed, 
being  driven  by  electric  motors.  The  starting 
operation  is  simple,  one  of  the  engine  cylinders 
being  used  for  the  time  being  as  a  compressed 
air  engine.  This  is  effected  by  the  movement  of 
a  valve  which  shuts  off  the  gas  from  the  cylinder 
and  admits  compressed  air.  The  cams  con- 
trolling the  exhaust  valves  are  shifted  in  starting 
in  such  a  manner  as  to  allow  the  valves  in  the 
remaining  cylinders  to  open  during  the  com- 
pression stroke,  which  permits  the  engine  to 
accelerate  smoothly.  The  compressed  air  is 
turned  off,  and  the  exhaust  valves  returned  to 
their  normal  working  condition  as  soon  as  an 
explosion  occurs  in  one  of  the  cylinders,  and  the 
engine  then  runs  up  to  full  speed.  The  cylinders 
are  water  jacketted,  and  the  cooiing  water  is 
passed  through  a  small  cooling  tower  to  a  pond, 
whence  it  is  again  pumped  through  the  engines 
by  motor-driven  centrifugal  pumps. 

Each  end  of  the  engine  and  crank  shaft  is 
provided  with  a  fly  wheel,  that  at  the  back  having 
slots  cut  in  the  periphery  for  barring  round  by 
hand.  A  view  of  the  new  engines  and  dynamos 
is  given  in  Fig.  8. 

The  maintenance  and  repairs  item  of  the 
Walthamstow  costs  has  been  very  low  up  to 
the  present. 

The  four  new  dynamos  are  Helios  machines, 
supplied  by  Messrs.  F.  Suter  and  Company. 
They  are  ten-pole  machines,  and  each  is  rated 
at  185  K\v.  The  speed  is  200  revolutions  per 
minute.  The  frames  are  of  steel,  and  each  field 
core  has  two  separate  coils  upon  it  in  parallel 
with  an  air  space  between  them.  A  break  down 
in  one  coil  would  thus  still  allow  the  other  to  do 
at  least  a  share  of  the  work  of  magnetisation. 
An  unusual  feature  in  these  traction  dvnamos  is 
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that  they  are  shunt  wound  instead  of  compound 
wound,  and  this  arrangement  has  been  rendered 
possible  by  the  fact  that  a  Highfield  booster  and 
a  storage  battery  form  part  of  the  plant,  and 
equalise  practically  all  load  fluctuations  so  far  as 
the  dynamos  are  concerned.  Of  course,  the 
field  magnetisation,  and  consequently  the  volt- 
age of  the  generators,  can  be  regulated  by  hand 
within  a  considerable  range  by  means  of  a 
switch,  which  varies  the  strength  of  the  shunt. 

The  Highfield  booster  set,  made  by  the 
lilectric  Construction  Company,  runs  at  1,000 
revolutions  per  minute,  and  produces  a  pressure 
of  120  volts,  its  normal  load  being  200  amperes, 
though    it   can    work    up   to   400.     The    booster 


booster  aids  in  charging  the  battery,  while  when 
the  peaks  of  the  load  come  on  the  battery  discharge 
on  to  the  line  is  aided  and  strengthened  by  the 
booster. 

In  connection  with  the  three  negative  feeders 
from  the  rails,  three  negative  boosters  of  Helios 
make  have  been  installed.  In  the  case  of  two  of 
these,  each  can  give  a  current  up  to  300  amperes 
at  any  pressure  up  to  40  volts,  while  the  third  is 
equal  to  185  amperes  at  30  volts.  The  motors 
which  drive  the  boosters  are  guaranteed  to  take 
safely  an  overload  of  50  per  cent,  for  two  hours 
and  a  momentary  overload  of  100  per  cent. 

A  separate  switchboard,  supplied  by  Messrs. 
F.  Suter  and  Company,  has  been  erected  for  the 


Fig.  7.— Coke  and  Sawdust  Gas  Scrubbers. 


machine  is  at  one  end  of  the  shaft,  the  motor  in 
the  centre,  and  the  exciter  at  the  other  end.  The 
motor  is  connected  to  the  busbars  of  the  switch- 
board while  the  booster  is  connected  with  a 
Tudor  storage  battery  of  244  cells  with  300 
ampere-hours'  capacity.  This  type  of  apparatus 
has  been  described  in  great  detail  in  connection 
with  the  City  and  South  London  Railway  electric 
plant,  and  it  is  hoped  that  the  good  results 
obtained  by  its  use  there  will  also  be  got  at 
Walthamstow.  It  is  sufficient  here  to  recall  the 
fact  that  essentially  the  office  of  the  booster  is  to 
aid  the  storage  battery  in  equalising  the  load  on 
the    e^enerators.     When    the    load 


is    light    the 


tramway  work.  It  consists  of  thirteen  white 
marble  panels,  including  four  for  the  main 
generators,  three  feeder:;  panels,  two  Highfield 
booster  panels,  three  negative  booster  panels, 
and  the  Board  of  Trade  panel.  Weston  amme- 
ters and  voltmeters,  Thomson-Houston  recording 
wattmeters,  and  the  other  usual  instruments 
are  provided. 

CAR-8HED,    SHQPS,    AND    OFFICB8. 

The  car-shed,  repair  shops,  and  tramway  offices 
are  situated  in  Chingford  Road,  some  distance 
north  from  the  power-station,  and  their  general 
arrangement  may  be  gathered  from  the  drawings. 
Figs.  9  to  13.     The  car-shed  is   120  ft.  long  by 
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93  ft.  wide,  and  has  eij^ht  tracks  which  can 
accommodate  four  cars  each.  The  pit,  which  is 
floored  with  concrete,  runs  across  the  entire 
breadth  of  the  building,  and  the  floor  between 
the  tracks  and  the  rails  are  supported  on  brick 
piers.  The  building  is  lofty,  airy,  and  well 
lighted,  and  this  remark  applies  also  to  all  the 
repair  shops.  The  latter  include  a  joiners'  shop, 
a  fitting  shop  with  an  equipment  of  machine 
tools  and  a  lo-ton  travelling  crane,  a  paint  shop 
which  can  accommodate  four  cars  at  a  time,  an 
armature-winding  shop,  a  smithy,  and  general 
stores.  The  offices,  which  are  not  yet  quite 
ready  for  occupation,  consist  of  the  manager's 
room,  clerks'  room,  ticket  office,  cashiers',  con- 
ductors',   motor-men's,    and    inspectors'   rooms. 


fitted  with  Philipson's  Hfe-guards,  which  were 
fully  described  in  our  article  on  West  Ham 
tramways,  in  our  issue  of  April  6  last.  Each  car 
can  seat  52  passengers,  namely,  24  inside  and  28 
outside. 

The  electrical  equipment  of  the  cars,  which  is 
of  British  Westinghouse  manufacture,  includes 
46  M  motors,  90  M  controllers,  and  magnetic 
brakes.  The  Westinghouse  No.  46  M  motor,  as 
installed  on  the  Walthamstow  cars,  is  of  a 
special  design  to  suit  the  conditions  of  tramway 
traffic  on  city  streets,  and  is  adapted  for  all 
gauges  of  track  down  to  a  minimum  of  about 
3  ft.  The  field  consists  of  four  laminated  soft 
steel  poles  cast  into  a  cast  steel  yoke,  w^hich  is 
divided  in  a  horizontal  plane  through  the  arma- 


Flg.  8.— Gas  Engines  and   Dynamos — Traction  Units. 


clothes  Store,  etc.  The  w^hole  of  the  office 
buildings  measure  about  120ft.  in  length  by  40ft. 
in  breadth. 


ROLLING   STOCK. 


Up  till  the  present  32  double-deck  single-truck 
cars  have  been  supplied.  The  bodies  and  trucks 
are  of  the  Brush  Company's  manufacture.  The 
length  over  all  is  28  ft.,  the  length  of  the  body 
17  ft.,  and  the  extreme  width  6  ft.  7  in.  The 
cars  are  plainly  and  neatly  finished  inside,  the 
roof  being  of  polished  maple  and  the  seats  of 
perforated  veneer.  There  are  eight  electric  glow 
lamps  inside  and  six  outside,  making  fourteen 
per  car.  Four  of  the  outside  lamps  by  means 
of  **  bulls'-eyes ''  in  the  backs  of  the  destination 
indicators,  light  the  top  decks.     All  the  cars  are 


ture  shaft.  These  two  halves  art  hinged  to- 
gether on  the  side  opposite  the  axle,  thus 
rendering  the  interior  parts  of  the  motdr  easily 
accessible.  The  field  winding  consists  of  coils 
wound  upon  moulds  and  thoroughly  insulated 
with  fullerboard  and  mica,  and  each  coil  is  held 
in  place  by  a  cast  brass  plate  bolted  to  the  yoke. 
The  armature  is  of  the  slotted  drum  type, 
wound  with  two-circuit  winding,  and  ample 
ventilation  is  secured  by  openings  extending 
through  the  core  parallel  to  the  shaft,  and  also 
by  the  arrangement  of  the  winding.  The  coils 
of  which  this  is  composed  are  machine  wound, 
and  thoroughly  insulated  from  each  other.  Three 
individual  coils  are  wound  separately,  and  then 
enclosed     together     in     a     protecting     cell     of 
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insulating  material,  which  is  placed  in  the  core 
slots  without  any  bending  or  hammering.  The 
ends  are  open,  allowing  free  air  circulation.  • 

The  commutator  is  built  up  of  hard-drawn 
copper  segments  insulated  by  sheets  of  mica.  It 
is  of  considerable  diameter,  allowing  a  good 
margin   for  wear,  and  there  are  a  largo  number 


motor  casing  in  order  to  prevent  oil  from  reaching 
the  armature  and  field  windings.  In  addition  to 
the  grease  cup  above  the  bearing,  an  oil  reservoir 
with  a  wick  feed  is  placed  under  it,  thus  making 
it  possible  to  use  either  oil  or  grease,  or  both  for 
lubrication. 

The  gears  and  pinions,  which  are  composed  of 
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Fig.  10.— Plan  of  Car  Shed  and  Repairing  Shops. 


of  segments  with  a  corresponding  low  voltage 
between  each,  which  decreases  the  liability  of 
flashing  over.  The  brush  holders  are  specially 
strong  and  rigid,  and  are  fixed  to  the  upper  field 
casting  with  provision  for  radial  adjustment. 

The   bearings   are  carefully   proportioned   to 
reduce  wear  and  heat,  and  are  placed  outside  the 


cast  and  forged  steel  respectively,  are  wide  faced, 
and  have  been  proportioned  as  regards  pitch  and 
form  of  teeth  in  a  manner  that  provides  ample 
strength  for  the  severest  class  of  tramway  work. 
The  90  M  type  of  controller  embodies  the 
principal  features  of  the  90  type  but  is  slightly 
modified,  having  additional  steps  on  both  power 
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and  braking  sides.  The  controller  is  arranged 
to  control  the  motor  in  the  following  four  ways : 
Normal  forward  car  running,  normal  backward 
car  running,  normal  forward  car  braking  (running 
motors  as  generators),  and  normal  backward  car 
braking.  These  changes  are  secured  in  the  90M. 
controller  by  a  different  arrangement  of  con- 
nections than  those  used  in  any  other  type. 
P'ewer  contacts  are  required  in  this  controller 
than  is  usual ;  mechanical  connections  between 
the  operating  and  reversing  levers,  automatically 
operated,  take  their  place,  and  the  reversing 
switch  and  the  motor  cut-out  switch  are  combined. 
Tht'  advantages  of  such  an  arrangement  are  less 
wear  and  tear  of  contacts  and  greater  freedom 
from  breakdown  risks. 

In  operation,  the  movement  of  the  handle  in 
one    and    the    same    direction    from    the    **  off 


cast  brass  top,  and  asbestos-lined  sheet-iron  case. 
The  contact  fingers  are  protected  by  spark 
guards  of  special  arc-resisting  material,  so  that 
arcing  from  finger  to  finger  or  to  the  case  is  im- 
possible. Renewable  tips  are  fitted  to  all  the 
fingers,  and  are  so  formed  and  fixed  as  to  be 
easily  replaced  and  adjusted. 

The  cars  are  fitted  with  the  Westinghouse 
magnetic  track  brake  which  is  quite  independent 
in  its  action  of  the  current  in  the  line.  Should 
the  latter  be  cut  off  even  w^hen  the  car  is  running 
down  a  steep  incline,  the  brake  will  speedily 
bring  it  to  a  standstill  by  aid  of  the  current 
generated  by  the  motors  running  as  dynamos 
and  used  in  the  brake  itself.  In  its  action  the 
brake  is  as  positive  at  two  miles  per  hour  as  at 
twenty  miles  per  hour.  It  may  be  recalled  that 
the  brake  consists  of  three  elements,  (i)  a  track 
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Fig.  12.     Elevation  of  Offlces. 


position  produces  either  forward  or  backward 
normal  running  according  to  the  position  of  the 
reversing  lever ;  and  its  movement  in  the  opposite 
direction  results  in  braking  whether  the  running 
is  forward  or  backward.  The  simple  throwing  of 
the  operating  lever  back  beyond  the  **off'* 
position  secures  the  braking  effect,  the  change 
from  running  control  to  braking  control  being 
effected  by  mechanical  connections  between  the 
main  operating  drum  and  the  reversing  drum  of 
the  controller. 

The  90M  controller  is  of  the  series  parallel 
type  with  five  series  and  three  parallel  steps.  In 
the  braking  position  there  are  seven  steps,  and 
retardation  is  carried  out  by  running  the  motors 
as  generators  and  utilising  the  current  to  actuate 
the  magnetic  track  brake.  The  controller  is  of 
the  usual  drum  construction  with  cast-iron  base. 


magnet  fitted  on  each  pole  with  a  detachable 
soft  steel  shoe,  which  runs  just  clear  of  the  rails 
and  energised  by  the  current  generated  by  the 
motors ;  (2)  brake  blocks  of  the  ordinary  type 
acting  on  the  periphery  of  the  wheels ;  (3)  a 
simple  link  mechanism  connecting  the  track 
and  wheel  shoes,  by  means  of  which  the  down- 
ward pull  and  consequent  drag  on  the  rails  of 
the  former  is  transmitted  to  the  latter  which 
operate  in  the  usual  way.  The  whole  brake  is 
flexibly  suspended  by  helical  steel  springs  from 
the  truck  frame,  and  the  track  shoes,  which  only 
clear  the  rails  by  \  in.,  are  thus  allowed  to  ride 
over  any  obstructions  encountered.  A  general 
view  of  a  car  fully  equipped  is  given  in  Fig.  14. 

A  combined  track  sweeper  and  water  car 
(Fig.  15)  has  been  supplied  by  Messrs.  Brecknell, 
Munro,  and  Rogers.     It  is  fitted  with  Jerrard's 
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Fig.  14. — Walthamstow  Car. 


Fig.  11.-  Eight-Track  Car  Shed. 
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track  cleaners,  and  the  body  is  supported  on  a 
Brush  Company's  truck.  The  iron  water  tank 
holds  1,500  gallons.  The  magnetic  brake  has 
been  fitted  as  in  the  case  of  the  passenger  cars, 
and  there  are  four  Westinghouse  motors,  two  of 
the  usual  type  below  for  driving  the  car,  and  one 
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SIg.  13.— Plan  of  Offices. 

mounted  on  each  platform  for  driving  the  large 
sweeping  brushes.  These  latter  motors,  which 
are  quite  independent  of  the  traction  ones,  are 
of  7*  H.F.  each,  and  each  one  drives  its  own 
brush  bv  means  of  a  Renold's  silent  chain. 


Mr.  G.  W.  Woolley,  the  chairman  of  the 
Traction  Committee,  and  Mr.  Wilkes,  chairman 
of  the  Council  during  the  past  year,  deserve 
great  credit  for  the  personal  interest  they  have 
taken  in  the  work.  Mr.  J.  H.  Fooks-Bale, 
M.I.M.E.,  M.LE.E.,  entered  upon  his  duties  as 
electrical  engineer  and  tramway  manager  in  the 
beginning  of  the  present  year,  and  since  then  he 
has  been  actively  engaged  in  the  work  of  organi- 
sation and  in  making  arrangements  for  the 
beginning  of  the  working  of  the  tramways,  which 
will  take  place  very  shortly.  There  appears  to 
have  been  considerable  delay  in  getting  work 
completed,  but  the  responsibility  for  this  does 
not  lie  with  the  manager. 

A  very  useful  little  pocket-book  of  instructions 
to  drivers  and  conductors  has  been  prepared  by 
Mr.  Fooks-Halc,  and  by  following  it  the  men 
need  seldom  be  at  a  loss  what  to  do.  The  book 
gives  a  simple  description  and  explanation  of  the 
various  parts  of  a  car,  particularly  the  electrical 
equipment,  together  with  detailed  instructions  as 


Fig.  15.— Watering  Car  and  Sweeper. 

to  what  should  be  done  in  the  different  cases  of 
breakdowns  which  occur  to  a  car.  The  con- 
ductors have  special  rules  and  orders  set  out  for 
their  guidance.  As  an  appendix  there  are  three 
folding  diagrams  mounted  on  cloth,  showing  the 
electric  tramway  circuit  and  the  connections  of 
the  controllers.  Possibly  the  latter  could  not  be 
understood  by  the  ordinary  driver  if  left  to  him- 
self, but  the  book  is  intended  to  be  used  as  an 
aid  to  the  tuition  given  orally  and  experimentally 
by  an  instructor. 

Ferranti.  Limited.— The  scheme  of  reconstruction  of  this  company 
has  now  been  carried  out,  and  the  directors  and  principal  officials  of 
the  new  company  are  as  follows :  Directors,  A.  W.  Tait,  chairman 
(director  of  Messrs.  Bruce,  Peebles  and  Company,  Limited),  Arthur 
Whittaker,  J  M.  Henderson  (director  of  Messrs.  Thos.  Bolton  and 
Sons),  and  S.  Z.  de  Ferranti,  M.LM.E.,  M.LE.E.,  M.LC.E.  General 
manager,  A.  B.  Anderson.  Chief  engineering  staff,  Michael  B.  Field, 
M.LE.E..  A.M. ICE..  A. M.LE.E..  America:  W.  Hamilton,  B.Sc, 
W  Sch. ;  C.  C.  Garrard.  Ph.D..  A. M.LE.E.  The  business  of  the  com- 
pany will  henceforth  be  confined  to  the  manufacture  of  switch  gear 
(with  all  necessary  accessories) ,  transformers,  instruments,  and  meters  : 
but  in  order  to  meet  the  convenience  of  the  customers  of  the  old  com- 
pany, arrangements  have  been  made  for  dealing  with  the  maintenance 
and  repair  of  engines  and  alternators  supplied  by  them , 
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Tramways  in  Exeter  date  back  to  1885,  when  Blackboy  Road,  and  from  St.  David's  Railway 

a  company  was  formed  locally  and  after  much  Station,  via  Queen,  High,  and  Paris  Streets,  and 

opposition  succeeded  in  obtaining  an  Act  under  Heavitree  Hill  to  Livery  Doll.      Subsequently 

which  a  short  section  of  line  was  constructed,  terms  were  arranged  with  the  Heavitree  District 

This    section    did    not    include   a    tramway   in  Council  for  an  extension  of  the  tramways  through 


High  Street — the  most 
favourable  route  from  a 
financial  point  of  view 
— and  the  original  com- 
pany found  it  impossible 
to  earn  its  working 
expenses.  A  second 
company  did  not  have 
much  better  success, 
and  after  some  years 
of  precarious  existence, 
relieved  from  monotony 
by  disputes  and. negoti- 
ations with  the  Council, 
it  sold  the  undertaking 
to  the  Corporation.  By 
an  Act  obtained  in  the 
Parliamentary  Session 
of  1903,  the  Council 
had  meanwhile  secured 
power  to  lay  new  lines, 
to  construct  exten- 
sions, and  to  equip  the 
whole  system  on  the 
overhead  electric  trolley 
system.  A  battle 
royal  was  fought  over 
the  question  of  constructing  tramways  in  High 
and  F^ore  Streets,  and  the  opposition  before  the 
House  of  Lords  was  continued  even  after  a  poll 
of  the  ratepayers  had  resulted  in  a  large  majority 
in  favour  of  the  Council's  proposals. 


Procession  of  Decorated  Cars  at  the  Opening  of  Exeter 
Electric  Tramways. 


the  main  street  of  that 
suburb. 

A  portion  of  the 
routes  enumerated 
above  has  now  been 
completed,  and  the  re- 
mainder is  under  con- 
struction. The  com- 
pleted lines  cover  4J 
miles  of  street,  and  have 
a  track  length  of  6^ 
miles,  as  there  is  2| 
miles  of  double  line,  in- 
cluding a  short  section 
of  interlacing  track. 
Messrs.  Dick,  Kerr  and 
Company  were  the  con- 
tractors for  the  per- 
manent way,  and  they 
have  carried  out  the  con- 
struction in  accordance 
with  the  usual  standards. 
The  gauge  of  3  ft.  6  in. 
was  adopted  as  best 
suited  to-  the  some- 
what narrow  streets 
of  Exeter.  The  rails, 
which  are  6  in.  in  depth,  and  weigh  90  lb.  per 
yard,  are  laid  upon  a  foundation  of  cement  con- 
crete 6  in.  deep,  and  are  packed  up  to  the 
proper  level  by  fine  cement  concrete  averaging 
;|  in.   in    thickness.      All    the   special  track  work- 


Mr.  W.  Hederstedt,  Mr.  Thos.  Moulding, 

Chief  Officer  of  Exeter  Corporation  Tramuays.  City  Engineer. 

and  the  points  and  crossings  were  supplied  by 
Hadfield's  Steel  Foundry  Company,  of  Sheffield. 
The  road  between  the  rails  and  for  a  distance 
of  18  in.  on  each  side  of  the  rail  is  paved  with 
Welsh  and   Devonshire  granite  setts,  except  in 


Mr.  H.  D.  Munro, 

City  Electrical  Engineer. 

A  comprehensive  system  of  tramways  had 
been  proposed,  but  only  the  trunk  lines  were 
included  in  the  first  contract.  These  lines 
included  the  routes  from  Dunsford  (iate  at  the 
west  end  of  Cowick  Street,  to  Pinhoe  Road,  via 
Fore   Street,   High   Street,  Sidwell   Street,  and     Queen  Street,  High  Street,  Sidwell  Street,  and 


Digitized  by 


Google 


410 


THE  TRAMWAY  AND  RAILWAY  WORLD. 


[May  4,  1905. 


Cowick  Street,  where  hard  wood  paving  is  used. 
Throughout  High  Street,  and  in  parts  of  Queen 
Street  and  Cowick  Street,  wood  paving  is  also  used. 

The  steepest  gradient  is  in  Fore  Street,  where 
the  ratio  is  i  to  iij  and  i  to  13.  In  St.  David's 
Hill  and  Pinhoe  Road  are  gradients  of  i  in  16 
and  I  in  19  respectively.  At  the  corners  of 
Queen  Street  and  Paris  Street  are  curves  of  only 
35  ft.  radius. 

The  overhead  equipment  is  of  the  usual  type. 
The  trolley  wire  is  supported  from  centre  poles, 
side  poles,  or  span  wires  as  most  convenient  at 
various  points  on  the  route.  For  the  greater 
part  of  the  distance  the  trolley  wires  are  hung 
centrally  over  the  tracks,  but  occasional  devia- 
tions are  made,  the  trolleys  being  of  the  swivelling 
type.  Double  insulation  is  used  throughout. 
All  section  wires  are  connected  telephonically 
with  the  generating  station  and  the  car  shed, 
and  the  usual  Board  of  Trade  test  wires  arc 
extended  to  the  end  of  the  routes.  These  wires 
are  laid  underground  as  far  as  the  feeder  con- 
duits extend,  and  are  then  continued  as  small 
overhead  wires  attached  by  brackets  and  insula- 
tors to  the  poles.  The  usual  mischievous  guard 
wires  are  fixed — as  required  by  the  Board  of 
Trade  regulations  -  above  the  trolley  wires  where- 
ever  the  latter  are  crossed  by  telegraph  or  tele- 
phone wires. 

Messrs.  Dick,  Kerr  and  Company  have  supplied 
the  rolling  stock,  which  at  present  consists  of 
12   single   truck   cars  of  the  double   deck  type. 


The  cars  are  equipped  with  25  h.p.  motors,  and 
are  provided  with  the  ordinary  hand  brakes,  in 
addition  to  the  Westirfghouse  magnetic  track 
brake.     A  somewhat  novel  precautionary  device 


view  Along  High  Street,  from  Queen   Street  Corner,  Exeter. 

each  car  having  a  seating  capacity  of  20  pas- 
sengers inside  and  22  outside.  "  The  reversed 
stairways,  seating  accommodation,  and  ventilation 
are  all  carried  out  in  the  way  usual  in  Preston 
cars.    Each  car  is  26  ft.  long,  and  weighs  8^  tons. 


Exterior  of  Power  Station. 

is  an  electric  apparatus  which  automatically  pre- 
vents a  car  from  running  backward  on  a  gradient 
when  the  electric  current  from  the  line  has  been 
cut  off. 

All  the  cars  have  Philipson's  patented  life- 
guard and  folding  step,  which  were  described  and 
illustrated  in  the  account  of  the  West  Ham 
Corporation  tramways,  given  in  our  issue  of 
April  6.  The  folding  step  interlocks  with  a 
folding  gate  on  the  platform  in  such  a  way  that 
step  and  gate  must  move  together.  It  is  thus 
impossible  for  the  gate  to  be  opened  before  the 
step  is  in  position,  a  very  necessary  condition 
wherever  folding  steps  are  in  use.  The  cars  are 
painted  in  dark  green  and  gold,  and  have  the 
city  arms  emblazoned  on  the  side  panels  in  the 
usual  way. 

Car-sheds  and  offices  have  been  erected  at  a 
point  nearly  at  the  centre  of  the  tramway  routes. 
The  building  is  of  brick  with  Portland  stone 
dressings.  The  roof  is  carried  on  steel  stan- 
chions and  steel  lattice  girders,  and  is  glazed 
with  Rendle's  patent  glazing.  The  building  pro- 
vides space  for  15  cars,  various  repair  shops, 
stores,  etc.  The  offices  comprise  a  committee 
room,  a  manager's  room,  general  offices,  con- 
ductors' room,  and  the  other  usual  accommoda- 
tion. To  provide  for  future  needs,  the  south 
east  side  of  the  shed  is  constructed  of  wood 
between  steel  stanchions,  so  that  extension  can 
easily  be  made  by  removing  the  wood  and  erect- 
ing new  steel  members. 


Digitized  by 


Google 


May  4,  1905.] 


tH^  Tramway  and  railway  world. 


411 


As  the  power  for  working  the  cars  is  taken 
from  the  municipal  electricity  works,  the  descrip- 
tion of  the  purely  tramway  equipment  has  now 
been  ^nven,  and  we  may  summarize  the  cost  of 
the  work.      The 


fi^^ures 
as  f^iven  in  an  official 
report  are  as  follows : 

wood 


Track,    including 

paving  .  < 
Overhead  equipment    . . 
Feeder  cables     . . 
Cars  (15) 
Car  shed  and  buildings 


Additional 
plant     . . 


generating 


/34.000 
4.700 
3.000 
7.000 
5.700 

;f54.400 

4.000 

£5^.400 


Takin<<"  the  track 
len^Jth  of  the  tramway 
as  6|  miles,  the  aver- 
3.ge  per  mile  is  thus 
approximately  ^9, 100 
per  track  mile. 

The  new  electric 
power-station  of  the 
Corporation,  which  was 
opened  about  a  year 
a^o,  will  be  utilised  as  a  source  of  supply  for  the 
tramways.  The  building*  is  of  pleasin<>'  desi^m, 
and  covers  a  space  of  about  150  feet  square. 
As  will  be  seen  in  the  accompanying  illustration, 
the  station  has  three  bays,  one  forming  the  boiler- 
room,  another  the  enj^ine-room,   and  the  third 


Interior  of  Engine  Room. 


containin^^  the  offices.  There  are  annexe  build- 
ings for  the  economiserj-',  boiler  feed  pumps,  etc. 
The  chimney  is  155  ft.  hi^h,  and  has  an  int(Tnal 
diameter  of  8  ft.  6  in.  , 

The  boiler  room  is 
102  ft.  lon^-,  55  ft.  wide, 
and  contains  six  water 
tube  boilers,  fittc^d  with 
superheaters,  capable 
of  supplyin.i(  steam  for 
2,700  H.p.  The  steam 
rin^^  is  so  arranged  that 
any  boiler  or  en;;4ine  can 
be  isolated  witaout  in- 
terferinfj[  with  the  work- 
ing of  the  o::hers.  From 
the  main  Hue  behind 
the  boilers,  the  waste 
teases  pass  throu;j:h  the 
econortiisers  and  thence 
to  the  chimnev. 

A  complete  mechani- 
cal   system     has    been 
provided    for    h^ndlin.^ 
the    coal.       It    is    first 
delivered    into    shoots, 
the    automatic    filler   of 
conveyor.       The    latter 
and    conveys    the    coal 
to  the  coal  bunkers  above,  which  hold  500  tons. 
From    the  hoppers   it    is    dropped  in    me.isured 
amounts  to  the  hoppers  of  the  chain  ^rate  stokers. 


which    convey     it     to 

the  gravity  bucket  coa 

is    electrically    driven. 


Interior  of  Boiler  Room. 
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The  arran/^i^ements  are  well  shown  in  our  illustra- 
tion of  the  boiler-room.  The  chain  j^rates,  driven 
by  electric  power,  carry  the  coal  into  the  furnaces, 
and  also  dischar«;e  the  ashes  and  clinkers  into 
the  basement,  whence  the  conveyor  removes 
them  to  the  ash  bunker.  The  stoker  will  burn 
the  cheapest  kinds  of  coal  without  smoke. 

The  engine-room  is  a  spacious  building  of 
102  ft.  by.  45  ft.,  well  lighted,  and  lined  through- 
out with  glazed  bricks,  with  a  floor  of  ''  Terrazzo  " 
marble  paving.  The  room  is  spanned  by  an 
overhead  travelling  crane  with  a  capacity  of  10 
tons. 

There  are  at  present  four  Westinghouse 
alternating-current  generators  coupled  direct 
to  vertical  compound  engines,  with  a  total 
capacity  of  1,300  kw.  One  of  the  machines  is  a 
200  KW.  alternator,  which  has  been  installed  to 
supply  the  tramway  requirements,  and  there  is 
also  a  motor  generator  of  equal  capacity  for  con- 
verting the  current  for  the  tramways.  This 
machine  has  been  supplied  by  Messrs.  Bruce, 
Peebles,  and  Company,  and  is  of  a  novel  type 
which  dispenses  with  static  transformers. 

Forced  lubrication  is  used  in  all  the  engines. 
The  exhaust  steam  is  dealt  with  by  jet  condensers 
in  the  basement.  Water  for  these  is  taken  from 
a  large  well  outside  the  building  which  is  con- 
nected with  a  basin,  into  which  the  water  is  again 
discharged  after  use. 

Current  from  the  generators  is  led  by  cables 
in  stoneware  conduits  beneath  the  floor  to  the 
switchboards,  from  which  it  is  distributed  by  the 
main  feeder  cables.  There  are  separate  switch- 
boards of  Westinghouse  manufacture  for  the 
lighting  and  traction  services. 

Current  for  the  tramway  service  is  being 
supplied  at  a  price  of  ijd.  per  unit  for  the  first 


with  a  modern  tramway  system  ;  and  to  his  devo- 
tion to  the  work  the  citizens  are  much  indebted 
for  the  excellent  service  that  is  now  bein^^^ 
provided. 

The  construction  work  has  been  carried  out  to 
the  specifications  of  the  Council's  engineers, 
Mr.  J.  C.  Waller,  consulting  engineer;  Mr. 
Thomas  Moulding,  city  engineer  and  surveyor; 
and  Mr.  H.  D.  Munro,  city  electrical  engineer, 


Motor  Generator. 

acting  jointly.  The  city  officials^supervised  the 
actual  construction,  and  to  Mr.  Munro  we  are  in- 
debted for  particulars  and  photographs  embodied 
in  this  description. 

The  organisation  of  the  tramway  department 
has  been  carried  out  by  Mr.  W.  Hederstedt, 
who  has  been  appointed  chief  officer  of  the 
tramways  and  consulting  engineer  to  the  Cor- 
poration for  the  administration  of  the  system. 


INCORPORATED    MUNICIPAL    ELECTRICAL 
ASSOCIATION. 


Exeter  Electric  Car  with  Philipson  Guard. 

100,000,  and  1 2d.  per  unit  for  all  energy  beyond 
this  quantity.  Instruments  for  measuring  the 
current  are  placed  on  the  switchboard. 

Upon  Mr.  H.  C.  Perry,  Mayor  of  F.xeter,  and 
chairman  of  the  Tramway  Committee,  has  de- 
volved the  responsibility  of  providing  the  city 


The  Incorporated  Municipal  Hllectrical  Association  will  hold  its 
tenth  annual  convention  at  Ed.nbur^h  and  Glasgow  from  June  27  10 
30,  at  the  North  British  Kailway  Hotel,  Princes  Street.  Edinburgh. 
The  following  is  the  preliminary  programme  issued  by  Mr.  C 
Mc Arthur  Butler  (secretary).  Staple  Inn  Buildings.  Holborn.  \V  C.  ; 

Tuesday,  June  27. — (Edinburgh).  —  3/oyw///^' :  Presidential  address, 
reading  and  discussion  of  papers.  Afternooit:  Visits  to  electricity 
works  Evening :  Reception  by  the  Lord  Provost,  Magistrates,  and 
Council. 

Wkdnesdav,  June  28. — (Glasgow).— A/t^f«/«^  :  Reading  and  dis- 
cussion of  papers.     Afternoon  :  Visits  to  electricity  works. 

Thursday.  June  29.  (Edinburgh). — Morning:  Reading  and  dis- 
cussion of  papers.     Evening:  Members' annual  dinner. 

Fridav,  June  30.-  (Edinburgh).-  Morning :  Annual  general  business 
meeting  (members  only). 

The  following  are  some  of  the  subjects  to  be  discussed  during  the 
Convention:  (i)  Ix)ad  factor — its  effect  upon  an  electricity  station; 
(2)  Street  lighting  ;  (3)  Extensions  to  outlying  areas ;  (4)  Free  wiring 
and  supply  on  the  prepayment  system  ;  15)  Allocation  of  costs  :  (6) 
The  supply  of  electricity  in  industrial  areas,  from  a  municipal  point  of 
view. 

Institution  of  Civil  Engineers. — The  Council  have  made  the 
following  awards  for  papers  read  and  discussed  before  the  Institution 
during  the  past  session :  Telford  gold  medals  to  Lord  Brassey,  K.C.B  , 
and  Mr.  C.  S.  R.  Palmer  ;  a  George  Stephenson  gold  medal  to  Mr. 
Lyonel  E.  Clark  ;  a  Watt  gold  medal  to  Mr.  J.  F.  C.  Snell  :  Telford 
premiums  to  Messrs.  L  F.  Vernon -Harcourt,  M.A.,  R.  W.  Allen,  and 
Wm.  Marriott;  a  Crampton  prize  to  Mr.  A.  Wood-Hill,  and  the 
Manby  premium  to  Mr.  IC.  D.  Pain. 
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NEW  TYPE  OF  COMBINATION  CAR 
FOR  SALFORD. 


The  Electric  Railway  and  Tramway  Carriage 
Works,  of  Preston,  have  just  supplied  to  the 
order  of  the  Salford  Corporation  Tramways  a 
new  type  of  combination  car,  which  possesses 
some  interesting  features.  The  total  length  over 
body  is  31  ft.  6  in.,  with  a  platform  at  each  end 
for  the  motorman  2  ft.  9  in.  long.  The  car  is  so 
arranged  that  it  allows  for  an  open  compart- 
ment in  the  centre,  for  the  use  of  smokers,  and 
also  a  closed  compartment  at  each  end  for  non- 
smokers.  All  compartments  are  fitted  with 
teak  lath  and  space  garden-type  seats,  with  re- 
versible backs,  with  a  gangway  down  the  centre 
of  the  car. 

Each  closed  compartment  has  a  seating 
capacity  of  12  and  the  open  compartment  of  24 
passengers,  making  a  total  of  48.  The  interior 
of  the  closed  compartment  is  handsomely  finished 
in  teak  and  oak.  Doors  are  arranged  at  each 
end,  the  one  leading  on  to  the  platform  being 
arranged  to  swing,  while  the  one  leading  into  the 
open  compartment  is  of  the  sliding  type.  Over 
each  door  there  is  arranged  an  ornamental  head- 
piece, handsomely  designed,  with  embossed 
mouldings,  etc. 

The  ventilation  has  received  special  attention. 
In  addition  to  having  the  usual  line  of  pivoted 
ventilators  on  each  side  of  the  clerestory  roof, 
the  large  windows  are  arranged  to  drop.  An 
efficient  raising  and  lowering  device  is  provided, 
which  enables  the  windows  to  be  opened  to  any 
desired  position  from  the  driver's  platform. 
Parcel  racks  are  provided  on  each  side,  with 
brass  brackets  of  ornamental  design. 

The  finish  of  the  open  compartment  is  similar 
to  that  of  the  closed  compartments,  but  between 
the  pillars  are  arranged  waterproof  spring  roller 
blinds,  which  can  be  drawn  down  to  the  floor. 


making  practically  a  waterproof  compartment. 
The  ceiling  of  each  compartment  is  of  millboard, 
with  Lincrusta  borders,  handsomely  picked  out 
in  colours  and  harmonising  with  the  general  finish 
of  the  car  as  a  whole. 

The  underframe  of  the  car  is  built  up  of  steel 


Salford  Combination  Car— Interior. 

channels  and  oak  members,  and  is  carried  on 
two  Brill  maximum-traction  trucks.  Steps  are 
arranged,  running  the  full  length  of  the  open 
compartment  on  either  side,  from  which  accesj^ 
is  given  to  both  closed  and  open  compartments. 
Serviceable  grab  handles  are  provided  on  each 
pillar  on  either  side  of  car.     AH  the  necessary 


Salford  Combination  Car— Exterior. 
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platform  equipment  is  supplied,  including  Salford 
standard  lifeguards. 

The  exterior  of  the  car  is  tastefully  decorated, 
picked  out  in  colours  and  lined.  On  the  centre 
of  each  compartment  are  placed  the  borough 
coat-of-arms  and  other  decorations  in  accordance 
with  the  Salford  Corporation  Tramways  practice. 

The  detail  dimensions  and  general  appearance 
of  the  car  may  be  readily  gathered  from  the 
accompanying  drawings  and  photographic  views. 


each  at  the  corners,  thereby  giving  ample  aisle 
space  near  the  door  to  prevent  crowding.  The  seating 
capacity  of  the  shorter  cars  is  ^2,  and  of  the  longer  cars 
36.  Seats  are  provided  for  four  additional  passengers 
on  the  platforms,  these  seats  being  arranged  to  fold 
against  the  end  panels.     The  platforms  of  the  shorter 


CONVERTIBLE  CARS  AT  PORT  ELIZABETH. 


The  interesting  photographs  here  produced  were 
taken  at  Port  Elizabeth,  South  Africa,  and  show  cars 
of  the  patented  convertible.- type  built  by.^the  J.  G. 
Hrill  Company.  One  of  the  cars  is  seen  iii  front" of  the 
handsome  public  library,  .and  the  other  at  one  of  the 
entrances  to  the  public  gardens.  The  city  is  situated' 
on  Algoa  Bay,  about  4?5  miles  east  of  Cape  Town. 
There  is  a  finfe  harbour  with  excellent  wharfage,  and 


cars  are  4  ft.  long,  and  the  double  truck  cars  have  4  ft. 
3  in.  platforms.  The  interiors  are  finished  in  dull 
cherry  with  birds  e\e  maple  ceilings.  The  seats  are 
upholstered  in  spring  cane  and  have  backs  of  the  step- 
over  typo,  so  arranged  that  the  operating  levers  at  the 
aisle  end  do  not  come  in  contact  with  the  bodies  of 
seated   passengers. 


A  TEXT   BOOK  OF  APPLIED  MECHANICS.' 


Port  Elizabeth  Car  with  Panel  Down. 

railways  connect  the  city  with  important  towns  in  the 
interior.  The  climate  is  sub-tropical  with  a  consider- 
able rainfall  during  the  wet  season.  The  main  streets 
of  the  city  parallel  with  the  waterfront  are  level  and 
have  many  fine  buildings,  while  the  streets  which  run 
at  right  angles  climb  a  series  of  gradients  to  the  higher 
levels  where  the  residential  districts  are  reached.  A 
high  mountain  range  parallels  the  coast  a  few  miles 
distant  and  forms  a  background  to  the  city  which 
never  fails  to  excite  admiration  when  first  seen  from 
the  deck  of  vessels  approaching  the  harbour. 

The  tramways  are  controlled  by  the  Cape  Town 
Electric  Tramways,  Limited,  and  the  rolling  stock 
consists  of  cars  of  the  type  shown  in  the  illustrations. 
The  first  lot  was  supplied  by  the  Brill  Company  more 
than  a  year  ago,  and  the  second  lot  was  received 
recently.  It  speaks  well  for  the  cars  that  they  are 
unaffected  by  the  alternating  heat  of  the  summer  and 
the  moisture  laden  atmosphere  of  the  rainy  season. 
Two  sizes  of  the  cars  are  used,  those  on  double  trucks 
measuring  25ft.  gin.  over  the  bodies,  and  those  on 
single  trucks,  2j  ft.  2  in.  The  trucks  are  of  the 
builders'  **  Eureka  "  maximum-traction  and  No.  21-E 
types,  and  the  cars  are  furnished  with  seats,  gates,  sand 
boxes,  bells,  draw  irons,  buffers,  and  other  patented 
specialities  of  the  same  manufacture.  Both  sizes  of 
cars   are    arranged    with    seats    for    three    passengers 


The  a()pearance  of  a  fourth  and  enlarged  edition  of 
this  excellent  students'  manual  is  s:ood  evidence  of  its 
popularit}'.  In  order  not  to  delay  the  issue  of  the 
book  the  additional  matter  has  been  added  in  the  shape 
of  a  separate  appendix  of  184  pages  in  which  various 
new  matter  is  dealt  with,  including  a  description  of  the 
water-driven  centrifugal  dryers  of  Watson,  Laidlaw 
and  Company,  and  also  of  the  electrically-driven 
machines  of  the  same  firm. 

There  is  further  information  on  roof  trusses,  on  the 
catenarian  curve,  on  finding  girder  stresses,  on  testing 
machines,  etc.,  and  on  micography,  all  of  which  sections 
are  well  illustrated  and,  in  particular,  actual  modern 
machines  are  employed  for  illustration,  a  plan  which 
no  doubt  helps  the  student  who  is  not  actually  engaged 
in  practice.  .  As  usual,  there  are  copies  of  recent 
examination  papers  for  entry  to  the  Institution  of  Civil 
Engineers,  though  we  would  not  wish  to  imply  by  this 
that  the  book  is  not  suitable  for  the  man  in  practice. 
Indeed,  men  engaged  at  work  are  constantly  finding 
that  they  have  become  rusty  along  some  or  other  line, 
and  they  will  find  such  a  book  as  this  most  helpful  in 
getting  back  to  principles.  The  author  is  to  be 
congratulated  both  on  the  book  and  on  his  industry  in 
preparing  it. 


The  Diesel  Engine. — A  booklet  issued  by  the  Diesel  Engine 
Company,  Limited,  179,  Queen  Victoria  Street,  E.G..  is  a  record  of 
substantial  progress.  When  first  introduced,  in  1890,  it  did  not  make 
much  headway,  but  within  the  last  few  years  it  has  thoroughly  estab- 
lished itself  in  popular  favour.  It  is  estimated  that  there  are  now 
1,200  engines  at  work,  with  a  total  output  of  75,000  11. u. v.  The 
standard  sizes  range  from  20  to  5ooB.H.r.,  the  over-all  dimensions 
ranging  from  Oft.  11  in.  by  7ft.  7 in.  by  6  ft.  11  in.  to  25  ft.  by  13  ft.  2  in. 
by  13ft.  9in.  An  engine  of  500H.H.P.  coupled  direct  to  a  dynamo 
will  be  exhibited  at  Liege  this  summer,  and  the  company  have  now 
under  construction  engines  of  750  and  1,000  b.h.p. 


:  A  Tcxt-lJook  of  Applifd  Mechanics,  Vols.  I  and  11.    By  Aiuin-w  Jamk-son.    Fourth 
HcWlion.     I'Oudon:  Charles  Grifliii  and  Company,  igtts. 
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THE   BRILL  27-E  TRUCK. 


Under  the  title  of  **  A  perfectly  equalized  truck  for 
heavy  electric  and  steam  service/'  the  J.  G.  Brill  Com- 
pany, of  Philadelphia,  have  issued  a  handsome  illustrated 
pamphlet  descriptive  of  various  types  of  their  27-E 
truck  for  heavy  service.  The  company's  trucks  for 
tramway  work  are  widely  and  favourably  known  in  this 


used  on  steam  railways  was  tried,  but  it  was  found 
that  in  consequence  of  the  arrangement  of  the  springs 
the  application  of  the  brakes  caused  the  frame  to  be 
pulled  down  at  one  end  and  pushed  up  at  the  other. 
This  produced  a  tendency  to  derailment,  especially 
with  the  shallow  wheel  flanges  and  narrow  treads 
used  on  high-speed  trucks.  The  Brill  Company,  after 
numerous  experiments,  produced  the  27-E  type,  which 
completely  reversed  the  old  system  of  equalisation,  by 


Brill  Trucks  Under  Heavy  Railway  Car. 


country,  and  it  is  of  interest  to  note  here  some  of  the 
features  of  those  designed  for  railways.  The  27-E 
truck  was  first  employed  on  American  electric  railways 
nearly  ten  years  ago,  when  it  was  adopted  on  the 
Buffalo  and  Niagara  Falls  line.  It  speedily  became  a 
favourite  with  passengers  owing  to  its  easy  riding 
qualities,  and  since  then  it  has  come  into  wide  use  all 
over  the   United  States.     Of  course  it  has  undergone 


suspending  the  equalising  bars  from  the  frame  instead 
of  supporting  the  frame  on  the  equaHsing  bars.  Finding 
it  necessary  to  give  up  riveted  and  built-up  frame  con- 
structions, which  were  not  equal  to  high-speed  require- 
ments, most  of  these  Brill  trucks  were  for  the  first  few 
years  built  with  cast-steel  frames.  For  several  years 
the  cost  of  solid  forged  frames  was  considerably  more 
than  that  for  cast-steel  frames,  and  therefore  the  latter 


Brill  Trucl<  for  Heavy  Service,  Collector  Shoe  Support  Detached. 


many  developments  and  improvements,  though  its 
original  features  remain  the  same.  These  features 
include  three  sets  of  springs  working  in  series,  spring- 
link  suspended  equalising  bars,  and  cushioned  side 
swing.  The  solid  forged  side  frames  maintain  absolute 
squareness  when  in  service. 

When  electric  railways  first  began  to  develop,  short- 
base  trucks,  similar  to  those  used  for  tramway  cars, 
were  employed,  but  as  the  speed  of  cars  increased  the 
need  of  equalised  trucks  became  apparent.    The  truck 


were  chiefly  employed,  but  the  €ost  of  solid  forging 
having  been  reduced  to  the  level  of  that  of  the  cast 
frame,  all  27-E  trucks  for  the  past  two  years  have 
been  built  with  solid-forged  side  frames. 

A  cast-steel  frame  is  equal  to  strains  from  every 
direction  and  keeps  the  truck  square.  It  is,  however, 
not  proof  against  crystallisation,  and,  sooner  or  later, 
succumbs  to  the  poundings,  joltings,  and  vibrations. 
Blow^  holes  may  exist  in  the  metal  without  possibility 
of  detection.     An  electric  motor  truck  has  to  withstand 
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more  severe  shocks  and  vibrations  than  a  locomotive 
frame,  and  it  carries  a  comparatively  much  heavier  load. 

The  solid  forging  process,  developed  and  perfected 
at  large  expense,  realised  the  company's,  highest 
expectations.  They  claim  that  they  are  the  only 
builders  of  trucks  which  have  each  side  frame,  including 
side  bars,  yokes,  and  extensions,  solid  forged  in  a  single 
piece.  Of  the  many  thousands  of  solid  forged  side 
frames  that  they  have  made,  only  a  fraction  of  i  per 
cent,  have  broken  or  needed  repairs. 

The  double  and  single  corner  brackets  that  are 
employed  are  forged  from  single  billets.  The  transoms 
and  end  pieces  are  of  heavy  angle  iron,  and  all  parts  are 
bolted  together  in  a  manner  which  ensures  great 
strength  and  rigidity.  The  holes  are  drilled  to  a 
smaller  diameter  than  is  required,  and  reamed  to  a 
size  which  necessitates  the  bolts  being  driven  in. 
Crown  nuts  are  then  screwed  on  over  spring  washers 
and  are  transfixed  with  cotter  pins. 

The  spring  system  comprises  three  sets  of  springs 
working  in  series,  each  having  to  do  with  the  equalisa- 
tion, and  not  only  is  the  load  perfectly  equalised  on  the 
wheels,  but  it  is  also  equalised 
on  the  frame.  This  is  obtained 
by  bringing  the  load  to  bear 
upon  the  side  frames  at  wide 
apart  points  near  the  yokes 
instead  of  at  the  centres,  there- 
by holding  the  frames  down 
upon  the  journal  springs  with 
a  leverage  against  the  wheels 
and  brakes.  Besides  produc- 
ing an  effective  leverage  in 
favour  of  stability,  the  placing 
of  the  links  near  the  yokes 
relieves  the  centres  of  the 
side  frames  of  much  of  the 
strain ;  in  other  words,  the 
load  is  carried  on  the  side 
frames  close  to  the  points, 
where  they  themselves  are 
supported.  Being  outside  the 
wheels,  they  furnish  a  wider 
link  base  than  is  possessed 
by  other  trucks  ;  this  steadies 
the  car  on  curves  by  dimin- 
ishing the  rocking  motions 
of  the  elliptics.  At  the  same 
time  they  amplify  the  vertical 
motion  of  the  elliptics,  thereby 
imparting  smoother  motion 
to  the  car  body.  At  the 
entrance  to  curves  the  spring 

links  swing  outwardly,  and  at  the  end  of  the  swing  the 
springs  in  the  links  are  compressed,  drawing  the  car 
body  gently  out  of  the  line  of  its  momentum  into  the 
new  direction  without  the  usual  jar  and  lurch  which 
wrench  the  body.  The  wheel  flanges  are  thus  not 
forced  violently  against  the  rail  heads.  This  fact, 
together  with  the  equalisation,  accounts  for  the  truck 
never  having  been  derailed  except  in  collisions. 

The  equalising  bars  and  spring  plank  are  rigidly 
secured  together,  forming  a  cradle  for  the  bolster.  The 
links  which  suspend  this  cradle  from  the  frame  enclose 
the  equalising  springs.  The  load  is  equalised  upon  the 
frame  before  it  is  equalised  upon  the  wheels,  an  extra 
set  of  springs  being  employed  which  nearly  doubles  the 
vertical  spring  action,  and  the  arrangement  is  such  that 
never,  even  under  severe  conditions,  are  the  wheels 
released  from  the  high  leverage  exerted  upon  them  by 
the  frame.  Various  instances  have  occurred  when  cars 
using  these  trucks  have  run  safely  over  obstructions 
maliciously  placed  on  the  rails.     The  makers  strongly 


recommend  this  truck  alike  for  steam  railways,  elevated 
electric  railways,  and  heavy  suburban  and  interurban 
lines. 


A  LARGE  ALTERNATOR  FOR  THE  LONDON 
COUNTY  COUNCIL. 


The  very  large  alternator  armature  which  is  illustrated 
below  is  now  being  constructed  for  the  London  County 
Council,  by  the  Electric  Construction  Company,  Limi- 
ted, of  London  and  Wolverhampton.  Hitherto,  when 
anything  out  of  the  ordinary  run  of  electrical  machinery 
has  been  required,  buyers  have  often  placed  their  orders 
either  in  America  or  on  the  Continent,  and  the  London 
County  Council  is  to  be  congratulated  on  allowing  a 
British  firm  to  show  how  unnecessary,  so  far  as  large 
dynamos  are  concerned,  it  is  for  public  corporations 
and  others  to  send  their  orders  to  foreign  markets. 
This  plant  is  amongst  the  largest,  if  not  the  largest, 
that  has  yet  been  called  for.  In  all,  the  Electric  Con- 
struction Company  are  making  four  of  these  three-phase 


Armature  Ring  of  3,200  KVA.  Alternator. 

generators,  each  designed  to  give  a  continuous  output 
of  3,200  KVA.,  at  a  speed  of  94  r.p.m.,  and  periodicjty 
of  25  complete  cycles  per  second  per  phase.  The 
output  of  3,200  KVA.  is  to  be  rated  with  a  power  factor 
of  94  per  cent.  The  working  pressure  is  6,600  volts, 
and  the  current  per  phase  280  amperes.  The  machines 
will  be  called  upon  to  give  an  overload  for  two  hours 
continuously  of  25  per  cent,  additional  current,  that  is 
350  amperes  per  phase.  The  field  magnet  system  is 
constructed  directly  upon  the  rim  of  the  engine  flywheel, 
in  which  the  amount  of  stored  energy,  when  revolving 
at  normal  speed,  is  11,000  foot  tons.  The  Electric 
Construction  Company  are  constructing  the  complete 
flywheel. 

South  Lancashire  Tramway  Extension.— Colonel  von  Donop, 
on  behalf  of  the  Board  of  Trade,  on  April  19  inspected  the  new  section 
of  the  South  Lancashire  Tramways  Company's  service  between 
Tyldesley  and  Boothstown,  and  the  section  was  opened  for  traffic  on 
the  following  day.  It  is  now  possible  to  travel  nearly  all  the  way 
from  Manchester  to  Liverpool  by  electric  car. 


Digitized  by 


Google 


4i8 


THE  TRAMWAY  AND  RAILWAY  WORLD. 


[May  4,  1905. 


THE 


Tramway  ^^  Railway  World 

PUBLISHED    BY 
THE  TRAMWAY  AND  RAILWAY  WORLD  PUBLISHING  COMPANY,  LTD. 

AMBERLEY  HOUSE,  NORFOLK   STREET.  LONDON.  W.C. 

JAMES  W.  COVRTENAY,  Managing  Director, 


SUBSCRIPTION: 

The  Tramway  and  Railway  World  can  be  obtained,  post  free,  at 
ihe  following  rates: 

rOR  THE  UNITf 0  KINOOOM-TWMity.flve  tMlliiiyt  p«-  amiuni 

(inihuiinfi  (it  Issues,  of  u'/iic/i  I J  are  illustrated  nuinhersu 


FOR  ALL  PLAOeS  ABROAO-Thlrty  thlllliiyt  pt  Annum. 


We  shall  be  pleased  to  receive  at  all  times  articles,  papers,  notes,  and  corre- 
spondence on  subjects  of  interest  to  those  concerned  in  the  financial  administration, 
construction,  or  management  of  tramway  and  lif^ht  railway  undertakings.  Par- 
ticulars as  to  the  issue  of  specifications,  the  progress  and  completion  of  contracts 
for  new  work,  and  suggestions  for  improvements  in  all  branches  of  tramway 
enterprise  will  receive  special  attention. 

All  manuscripts,  drawings,  etc..  sent  to  us  should  be  marked  with  the  name 
and  full  address  of  the  sender,  and  should  be  addressed  to 

The  Tramway  and  Railway  World, 

Ambert^y  House,  Norfolk  Street, 

London,  W.C. 
Telegraphic  Ad<lress:   "Tramigro,  London. "* 
Telephone  No.  2948,  Gbrrard. 


LONDON.    MAY   4.    1905. 


The  Universal  ^he  report  by  Mr.  Nance,  which 
Penny  Fare.  ^^.^  pubhsh  in  this  issue,  stronti[ly 
recommending^  the  Corporation  of  Belfast  to 
adopt  a  universal  penny  fare  on  the  tramways, 
is  worthy  of  the  careful  consideration  of  every 
tramway  mana^^er  and  tramway  authority  in  the 
country.  Fortunately  for  Belfast,  there  have 
never  been  halfpenny  fares  on  the  tramways,  so 
that  if  a  uniform  fare  of  a  penny  for  any  distance 
is  adopted  there  will  be  no  outcry  by  people 
accustomed  to  ride  half  a  mile  or  more  for  a 
halfpenny.  Thus,  while  the  change  would  brin^ 
no  increased  charge  on  any  passenj^^er,  it  would 
materially  benefit  those  who  travel  longer  dis- 
tances than  the  present  penny  stages.  The 
highest  fare  in  Belfast  is  threepence,  so  that 
there  is  ample  opportunity,  by  means  of  a  penny 
fare,  of  encouraging  traffic  over  the  longer 
distances  and  leading  people  to  live  in  the 
suburbs  rather  than  in  the  centre  of  the  city. 
Mr.  Nance  points  out  with  great  effect  the 
many  benefits  to  be  derived  from  a  universal 
penny   fare,   both   by   the   public   and   by   those 


carrying  on  the  operation  of  the  tramways. 
Upon  such  benefits  we  have  frequently  insisted, 
but  hitherto  Hull  affords  the  only  example  (and 
it  is  highly  successful)  of  a  tramway  system  of 
considerable  importance  which  has  the  universal 
penny  fare  in  operation.  The  present  average 
fare  per  passenger  in  Belfast  is  1-14  pence, 
which  is  a  little  below  the  average  of  many 
large  towns.  The  loss,  by  adopting  a  uniform 
penny  fare,  would  thus  be  -14  of  a  penny,  but 
Mr.  Nance  clearly  shows  how  this  may  be 
expected  to  be  more  than  recouped  by  the 
larger  number  of  passengers  owing  to  the  lower 
fare  and  owing  to  the  adoption  of  electric 
traction.  His  estimate  of  increased  business 
is  a  very  modest  one,  and  yet  he  is  able  to  show 
that  after  paying  all  w^orking  expenses  and 
setting  aside  interest,  sinking  fund,  and  depre- 
ciation allowances  there  will  be  a  probable 
balance  for  relief  of  the  rates  of  ;/^50,ooo. 

Taking  the  run  of  municipal  tramway  systems 
the  country  over,  it  is  not  very  wide  of  the  mark 
to  say  that  the  average  fare  per  passenger  is 
about  ijd.  In  the  case  of  some  of  the  largest 
towns,  where  halfpenny  fares  are  in  use  for  short 
stages,  the  average  fare,  despite  the  length  of 
the  routes,  is  less  than  a  penny.  In  such  towns 
the  wisdom  of  abolishing  the  halfpenny  stages 
and  instituting  a  penny  fare  for  any  distance  is 
self-evident,  but  it  is  not  an  easy  task  to  with- 
draw the  halfpenny  concession  once  it  has  been 
granted.  At  the  same  time  it  is  of  no  material 
advantage.  The  hardship  of  having  to  walk 
half-a-mile  because  one  has  to  pay  a  penny 
instead  of  a  halfpenny  to  ride  for  that  distance 
cannot  be  weighed  against  the  numerous  advan- 
tages of  the  uniform  penny  rate.  As  to  towns 
where  there  are  no  halfpenny  fares,  the  circum- 
stances of  each  one  would  of  course  have  to  be 
considered  in  the  light  of  local  conditions,  but 
we  remain  of  opinion  that  in  a  great  many  cases 
the  uniform  fare  would  prove  an  immense 
advantage.  A  material  increase  in  the  number 
of  passengers  travelling  long  distances  would  be 
inevitable,  while  there  would  be  considerable 
saving  in  the  traffic  expenses  owing  to  the 
simplification  of  the  ticket  system.  Probably  a 
saving  could  also  be  affected  in  the  matter  of 
inspectors,  as  fewer  men  might  be  necessary 
when   their  w^ork   would   be  confined  to  seeing 
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that  each  passenger  had  a  ticket,  as  the  question 
of  riding  further  than  the  ticket  entitled  would 
not  arise.  We  are  convinced  that  sooner  or 
later  the  uniform  penny  fare  for  urban,  as 
distinguished  from  interurban  lines,  will  have  to 
receive  a  wide  trial. 

Tramway         The    Tramways   and   Light   Rail- 
Moto"  Car       ways  Association  have  again  tried 
Speeds.  ^^  convince  the  Board  of  Trade  of 

the  hardship  of  strictly  limiting  the  speed  of 
tramway  cars,  while  automobile  vehicles  are 
allowed  to  rage  through  the  land,  but  their 
efforts  have  not  met  with  any  success.  It  is 
quite  evident  that  a  great  deal  more  pressure  is 
required  before  success  can  be  attained.  In  one 
sense  time  is  on  the  side  of  the  tramway  authori- 
ties, because  as  time  goes  on  motor  omnibuses 
will  become  more  plentiful,  especially  in  sub- 
urban and  rural  districts,  and  the  absurdity  of 
allowing  a  'bus  a  speed  50  to  100  per  cent, 
greater  than  that  allowed  to  a  tramcar  will 
become  more  and  more  manifest.  There  is  one 
aspect  of  the  question  which  should  be  empha- 
sised. The  records  published  in  the  daily 
newspapers  show  how  numerous  is  the  class  of 
irresponsible,  reckless  drivers  of  motor  cars  who 
rush  through  towns  and  villages  scattering 
destruction  and  death.  Far  from  being  content 
with  the  liberal  allowance  of  twenty  miles  an  hour 
granted  by  a  Legislature  largely  and  personally 
interested  in  **  motoring,"  these  drivers  appear 
to  think  nothing  of  thirty  miles  an  hour.  The 
tramway  car  has  to  plod  along  at  its  Board  of 
Trade  allowance  of  from  eight  to  twelve  miles 
an  hour.  Yet,  apart  from  the  safety  to  the 
public  from  the  fact  that  the  car  is  confined  to 
its  rails,  the  drivers  are  all  regular  employees  of 
the  tramway  company  or  local  authority,  as  the 
case  may  be,  are  under  strict  supervision  and 
discipline,  and  are  liable  to  penalties  up  to 
dismissal  if  found  guilty  of  negligence  or  reck- 
lessness. 

•  •  • 

It  is  obvious  that  in  various  directions  there  is 
added  safety  to  the  public  from  the  inability  of 
the  tramway  car  to  deviate  from  the  rails,  but 
one  may  be  noted  in  which  there  is  absolute 
safety,  whereas  in  the  case  of  the  motor  car 
there  is  much  danger.  Among  the  numerous 
accidents  caused  by  motor  cars  a  common  one 
arises  from  a  motor  car  suddenlv  emeririnij:  from 


behind  a  slow-moving  or  stationary  vehicle.  The 
motor  car  overtakes  this  cart,  and  then  swerves 
out  from  behind  it  to  the  right.  If  any  other 
vehicle  is  coming  in  the  opposite  direction,  or  if 
a  pedestrian  is  crossing  the  road,  a  smash  is 
ver^'  apt  to  occur,  as  the  motor  car  is  not  seen 
till  it  emerges  from  behind  the  cart.  But  if  a 
tramway  car  overtakes  a  slow-moving  vehicle 
which  is  on  the  track,  the  car  has  to  slow  down 
and  crawl  till  the  ringing  of  the  bell  succeeds  in 
persuading  the  carter  to  pull  over  to  one  side. 
This  is  only  a  sample  of  things  as  they  are. 
Taken  broadly,  the  fast-running  motor  car  is 
more  or  less  of  a  menace  to  all  other  users  of 
the  road,  while  the  tramway  car  is  at  the  mercy 
of  every  obstructionist,  and  merely  craves  the 
opportunity  to  get  along  at  a  reasonable  pace. 
When  it  comes  on  stretches  of  clear  road  carry- 
ing little  traffic  there  is  no  good  reason  why  it 
should  not  be  allowed  a  much  higher  speed  than 
ten  or  twelve  miles  an  hour,  even  though  no 
demand  were  made  for  the  twenty  miles  at 
present  enjoyed  by  the  licensed  libertine  of  the 
road. 

Gloucester  The  work  shown  by  the  Munici- 
Tramways.  p^j  Xramways  Association  and 
Useful  Report.  ^^^  Association  of  Municipal 
Treasurers  and  Accountants  in  establishing  a 
uniform  system  of  preparing  tramway  accounts 
is  now  beginning  to  have  excellent  results. 
Many  towns  have  adopted  the  schedule,  and 
many  others  will  undoubtedly  soon  follow  their 
example.  Consequently  a  good  deal  of  obscurity 
in  municipal  tramway  accounts  will  vanish,  and 
comparisons  of  results  obtained  in  different 
parts  of  the  country  will  become  a  much  more 
easy  matter.  Hitherto  municipal  tramway  re- 
turns have  not  always  been  prepared  in  such  a 
way  that  the  exact  financial  condition  of  the 
undertakings  could  be  ascertained  without 
various  supplementary  inquiries,  and  in  some 
cases  the  suspicion  was  aroused  that  the  rate- 
payers were  not  given  all  the  information  which 
might  have  been  placed  before  them.  No  doubt 
if  Parliament  had  ever  seriously  considered  the 
question  of  municipal  tramway  management,  it 
would  have  provided  that  the  annual  reports 
should  be  presented -in  accordance  with  a  pre- 
scribed form.  Railway  companies  are,  of  course, 
required  to  make  their  reports  under  a  statutory 
schedule,  and  thcMe  is  ctTtainh*  no  ^ood  reason 
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why  similar  obligations  should  not  be  placed 
upon  the  tramway  departments  of  local  authori- 
ties. The  voluntary  adoption  of  the  standard 
form  will,  however,  make  amends  for  the  omis- 
sion of  Parliament  in  a  way  that  will  be  much 
to  the  credit  of  tramway  committees.  The  next 
step  that  municipalities  should  be  encouraged  to 
take  is  to  appoint  independent  professional 
auditors  of  their  tramway  accounts.  Gloucester 
Corporation  has  already  done  this,  and  the 
accounts  and  balance  sheet  for  the  year  ending 
March  31,  1905,  which  has  been  issued  with 
commendable  promptness,  is  certified  by  a  firm 
of  chartered  accountants.  The  undertaking  is 
not  a  large  one  ;  but  the  Council  do  not  propose 
to  deal  perfunctorily  with  the  statistical  and 
financial  side  of  their  undertaking,  for  they  have 
appointed  a  separate  accountant  for  the  light 
railway  department,  whose  signature  is  appended 
to  the  re|>ort,  together  with  that  of  the  city 
accountant  and  of  the  general  manager.  All 
these  officials  have  apparently  been  anxious 
to  give  a  full  account  of  their  stewardship, 
and  the  result  is  a  publication  which  might 
serve  as  a  model  to  many  other  tramway  com- 
mittees who  may  now  be  considering  what  form 
their  accounts  shall  take.  (Gloucester  should 
also  afford  encouragement  to  some  of  the  small 
municipal  systems  because  of  the  excellent 
results  obtained.  The  undertaking  is  not  more 
than  a  year  old,  but  operating  expenses  per  car 
mile  will  stand  at  5'2od.,  notwithstanding  the 
fact  that  the  amount  paid  for  power  amounts 
to  I •43d.  The  revenue  per  car  mile  is  at 
present  no  more  than  7*43d.,  but  that  this  will 
gradually  increase  there  is  no  doubt  whatever. 
When  the  actual  earning  capacity  of  the  system 
is  approached  the  city  will  have  a  valuable 
financial  asset,  as  well  as  a  great  addition  to 
its  amenities. 

Messrs.  H.  Lotery  and  Company,  4  to  8,  St.  Mary  Street,  London, 
N.E.,  have  secured  the  order  for  the  whole  of  the  uniforms  for  the 
I^narkshire  Tramways  Company. 


CORRESPONDENCE. 


Hudson  and  Bowring.  Limited,  of  si,  Hrazennose  Street,  Man- 
chester, have  received  through  the  Brush  Company  a  further  order 
for  Hfeguards  for  ten  Yarmouth  cars ;  and  also  for  the  new  cars  for 
Plymouth.  Hurst,  Nelson  and  Company  have  also  ordered  "  H-B  " 
lifeguards  for  12  cars  on  the  Mansheld  and  District  light  railway,  and 
for  15  cars  on  the  Staly bridge  tramways. 

The  General  Electric  Company,  Limited,  of  (vj-gz,  Queen 
Victoria  Street.  London.  H.C.,  have  issued  a  new  catalogue  and  price 
list  of  electric  fittings  and  fixtures.  The  book  is  a  substantial  volume 
of  some  300  pages  printed  on  art  paper,  and  well  illustrated  with  a 
bewildering  variety  of  patterns  for  electric  light  fittings,  etc.  There 
are  some  particularly  handsome  designs,  and  a  casual  glance  at  the 
catalogue  shows  that  the  General  Klectric  Company  fully  appreciate 
the  advantages  of  artistic  work. 


The  International  Standardisation  of  Tramw.w 
Accounts. 

To  the  Editor  of  the  Tramway  and  Railway  World. 

Sir, — It  is  conceded  that  the  only  way  to  ensure 
progress  is  to  compare  results ;  but  this  comparison 
is  useless  unless  it  is  a  just  and  reasonable  one;  also 
the  comparison  is  of  little  value  unless  it  is  based  on 
extensive  experience  over  a  large  field  of  operations — 
the  larger  the  better.  Now  there  have  been  three,  if 
not  four  Associations  that  have  with  great  industry 
thrashed  out  different  standard  forms  of  accounts,  but 
they  have  all  done  this  without,  as  it  would  appear, 
any  close  conference  with  one  another.  The  American 
*•  company''  and  the  English  ** municipal"  forms  are 
very  much  alike,  but  differ  sufficiently  to  prevent  useful 
comparisons.  On  many  points  the  French  form  of  the 
Union  Internationale  has  been  dismissed  by  the  others 
as  being  too  statistical,  and  that  prepared  by  the  Secre- 
tary of  the  Tramways  and  Light  Railways  Association 
as  being  too  much  an  engineer's  production.  Statis- 
ticians and  engineers  being  therefore  so  far  ruled  out  of 
court,  it  now  behoves  the  experts  in  accounts  to  put 
their  heads  together  and  to  settle  their  little  differences 
in  a  manner  that  shall  be  understandable  by  even 
statisticians  and  engineers. 

As  a  result  cf  their  conferences  the  Institute  of 
Municipal  Treasurers  and  Accountants  and  the  Muni- 
cipal Tramways  Association  have  adopted  a  most 
useful  form  of  accounts  which,  no  doubt,  will  be  em- 
ployed by  most  of  the  municipal  undertakings  in 
England.  These  forms  were  submitted  to  the  Con- 
ference at  Liverpool,  but,  in  the  short  discussion  that 
took  place,  there  was  no  very  clear  enunciation  of  the 
principles  on  which  they  were  drawn  up,  and  there  are 
many  points  which  require  elucidation;  as,  for  instance, 
in  the  case  of  the  capital  account.  What  items  can  be 
fairly  chargeable  to  this,  or,  in  other  words,  where 
should  the  line  be  drawn  between  betterments,  charge- 
able to  capital,  and  ordinary  renewals  chargeable  to 
revenue.  Or,  again,  should  the  property  be  valued 
from  time  to  time.  If  this  were  done,  it  would  be 
possible  to  estimate  whether  the  sums  put  aside  for 
depreciation  were  too  much  or  too  little.  That  is, 
whether,  if  the  concern  were  sold  up,  the  sums  so  set 
apart  would  cover  the  difference  between  the  original 
cost  and  the  present  value;  if  such  sums  were  greater 
than  this  difference,  contributions  to  the  fund  should 
cease.  Then,  as  regards  renewals.  One  kind  can 
hardly  be  distinguished  from  maintenance,  and  may  be 
called  **  partial:"  the  other  is  a  **  total  "  renewal, 
stock,  lock,  and  barrel.  Where  a  system  is  a  very 
large  one,  it  would  appear  unnecessary  to  have  anv 
such  fund  at  all,  more  especially  if  the  different  parts 
making  up  the  system  were  of  different  ages  ;  for  the 
average  maintenance  charges,  or  "  partial "  renewals, 
would  be  sufficient  in  such  a  case  to  cover  the  average 
**  total  "  renewals  on  the  many  miles  of  line,  and  on  the 
many  power-stations  and  sub-stations  of  various  ages. 
On  the  other  hand,  on  a  small  system,  all  put  down 
within  a  short  time,  the  whole  would  become  practically 
useless  after  a  certain  lapse  of  time,  and  all  together : 
here  a  *' total"  renewal  fund  would  be  necessary. 
Again,  it  does  not  appear  clear,  in  most  of  the  proposed 
forms  of  accounts,  that  any  provision  is  made  for 
drawing  on  the  various  funds  as  occasion  or  necessity 
arises. 

This  question  was  answered  by  a  street  railway 
company  in  the  United  States  in  reply  to  the  Street 
Kailwtiy  AccountcUits  Association,  of  America,  in   the 


Digitized  by 


Google 


May  4,  1905.] 


tHe  tramway  and  railway  world. 


421 


following  terms  :  **  The  books  of  a  street  railway  com- 
pany should  show  the  value  of  the  property,  not  its 
original  cost.  The  amount  representing  its  cost  should 
not  be  reduced,  but  a  *  Depreciation  Reserve  Account ' 
should  be  opened,  and  the  proportionate  decreasing  life, 
ordepreciation, should becharged  monthly,  in 'Operating 
Expenses,'  and  credited  to  the  *  Depreciation  Reserve 
Account.'  As  the  cost  of  the  property  represents  the 
investment  of  the  company's  capital,  the  amount  of 
such  cost,  as  shown  on  the  books,  should  not  be  reduced, 
and  when  the  property  is  renewed  or  replaced,  the  cost 
of  such  renewal  or  replacement  should  be  charged  to 
*  Depreciation  Reserve  Account.'  " 

On  the  whole  it  would  seem  that  the  simplest  way 
would  be  to  set  apart  a  certain  percentage  of  the  profits 
per  car  mile  to  cover  the  three  items  of  sinking  fund 
charges,  depreciation,  and  **  total "  renewals,  such  per- 
centage to  be  fixed  in  each  particular  case  by  a  body  of 
experts,  who,  in  coming  to  a  conclusion,  would  take 
into  consideration  the  particular  circumstances  govern- 
ing each  such  particular  case. 

The  reserve  fund  may  be  looked  upon  as  a  kind  of 
insurance  fund  against  obsolescence  and  other  quasi- 
accidental  events,  which  might,  perhaps,  be  taken  up 
by  some  general  company  accustomed  to  dealing  with 
risks  of  all  kinds. 

Another  important  point,  which  does  not  seem  to 
have  received  the  attention  it  deserves,  is  that  of  stores 
and  materials  in  hand.  Of  course  if  the  re-valuation, 
to  which  allusion  has  been  made  above,  were  to  take 
place  from  time  to  time,  the  value  of  any  stores  or 
materials  in  hand  would  be  taken  into  account.  If  not, 
they  should  certainly  appear  somewhere.  Take  for 
instance,  the  case  of  rails ;  a  prudent  manager  would 
buy  these  whenever  the  market  was  favourable,  and 
would  always  keep  a  sufficient  stock  of  them  in  hand 
so  as  not  to  be  forced  to  procure  them  nclens  volens,  at 
an  unpropitious  moment.  The  same  is  true  of  many 
other  stores,  of  which  large  quantities  are  bought 
from  time  to  time,  and  which  are  only  used  up  very 
gradually. 

The  above  are  one  or  two  points  of  principle  which, 
if  they  could  be  settled  b}'  international  agreement, 
would  go  far  towards  uniformity  in  general  heads,  to  be 
naturally  followed,  in  course  of  time,  by  uniformity 
throughout.  Such  international  agreement  could  be 
come  to  very  easily,  as  the  three  or  four  associations 
which  cover  the  whole  ground  could,  even  by  corres- 
pondence only,  arrive  at  conclusions  which  would 
enable  the  accounts  of  similar  undertakings  all  over  the 
world  to  be  drawn  up  in  the  same  forms,  and  thus 
enable  those  useful  comparisons  to  be  made,  which 
form  the  essence  of  all  true  progress. 

p:.h. 


TRAMWAY  MUNICIPALISATION   QUESTION 
IN  CHICAGO. 


Glasgow   Manager   Asked   to   Visit   and   Advise. 


At  a  meeting  of  the  Corporation  of  Glasgow  on 
April  6,  Sir  John  Ure  Primrose,  the  Lord  Provost, 
informed  the  Council  that  he  had  received  the  follow- 
ing telegram  from  Chicago:  **  Chicago,  the  first  great 
city  in  America  following  the  lead  of  Glasgow,  declares 
for  municipalisation  of  street  cars  by  25,000  majority. 
Will  you  give  the  manager  of  your  municipal  tramways 
a  vacation  of  30  days  to  visit  Chicago  to  confer  with 
me  ?  All  expenses,  first-class  travelling  and  hotel  bills, 
will  be  paid  by  me.     Answer. — Edward  F.  Dunn." 

Mr.  Hugh  Alexander,  chairman  of  theTramways  Com- 
mittee, said  he  hoped  the  Council  would  unanimously 


agree  to  the  request  preferred  by  the  Mayor  of  Chicago. 
He  thought  it  was  a  great  honour  which  had  been  paid 
to  Glasgow.  It  was  pleasing  to  find  that  America  was 
at  last  coming  back  to  follow  the  lead  of  the  old 
country.  He  did  not  see  any  special  difficulty  in 
arranging  to  run  along  for  a  few  weeks  without  the 
manager.     The  motion  was  unanimously  agreed  to. 

The  announcement  that  such  an  invitation  had  been 
received  by  Glasgow  has  awakened  wide-spead  interest 
in  the  tramway  field  in  this  country,  indicating,  as  it 
does,  that  in  the  United  States  there  is  a  growing  dis- 
position to  consider  seriously  the  question  of  the 
municipal  ownership  and  operation  of  tramways,  and  a 
recognition  that  it  is  to  Great  Britain  any  inquirer 
must  look  for  the  best  object  lessons  in  such  matters. 

In  the  inception  and  development  of  electric  tram- 
ways, Glasgow  was  very  closely  in  touch  with  America 
— more  so,  perhaps,  than  any  other  town  in  this 
country.  The  most  improved  methods  known  in 
America  were  closely  studied  and  largely  adopted,  so 
that  on  the  engineering  side  the  Glasgow  system  owes 
much  of  its  success  to  America.  Hence  the  invitation 
to  the  Glasgow  general  manager,  Mr.  Dairy mple,  to 
give  advice  in  Chicago  on  the  subject  of  municipal 
ownership  appears  to  be  only  natural.  Such  a  request 
would,  however,  never  have  been  made  had  it  not  been 
for  the  conspicuous  success  of  the  Glasgow  system, 
from  the  points  of  view  of  management  and  finance. 
For  success  in  these  directions  Glasgow  owes  no  debt 
to  America,  but  owes  it  to  the  sagacity  and  business 
acumen  of  her  own  citizens.  This  applies  to  the 
majority  in  the  Corporation  who,  of  course,  have  always 
the  final  say;  to  the  Tramways  Committee,  and  par- 
ticularly to  Mr.  Walter  Paton,  who  was  for  so  many 
years  chairman  of  the  committee;  to  Mr.  John  Young, 
who,  as  general  manager,  developed  the  whole  traffic 
and  working  arrangements ;  and  to  Mr.  James 
Dalrymple  who,  as  assistant  manager  and  accountant 
and  now  as  general  manager,  has  borne  a  heavy  share 
of  the  work. 

The  question  of  the  wisdom  of  municipal  ownership 
in  American  cities  is  another  and  a  difficult  one.  It  is 
beset  by  difficulties  unknown  in  this  country,  the  nature 
of  which  need  not  be  particularised,  as  they  are  well 
known.  The  fact  remains,  however,  that  at  the  recent 
mayoral  election  in  Chicago  the  candidate  pledged  to 
municipal  ownership  was  returned  by  a  large  majority. 
Whether  he  will  be  able  to  carry  the  City  Council  with 
him,  and  if  so  whether  he  will  stop  at  municipal  owner- 
ship with  leasing  to  a  company,  or  will  go  in  for  direct 
municipal  operation  as  well,  remain  to  be  seen.  The 
latter  course  is  indicated  by  the  invitation  to  Mr. 
Dalrymple.  To  buy  up  the  properties  of  the  existing 
street  railway  companies  in  Chicago  will  involve  an 
enormous  expenditure,  and  this  will  be  greatly  enhanced 
if  the  Municipality  proceed  with  the  scheme  which 
they  have  long  been  considering  for  the  construction  of 
a  large  system  of  underground  electric  railways  in  the 
more  central  districts.  The  great  financial  interests 
connected  with  American  street  railway  companies  are 
strongly  opposed  to  municipalisation  proposals,  and  if 
the  latter  are  ultimately  carried,  it  will  probably  only 
be  after  prolonged  struggle  and  costly  litigation.  1  hese 
things  apart,  however,  the  interest  remains  unabated 
in  the  fact  that  Mr.  Dalrymple  should  have  been  chosen 
to  go  over  to  Chicago  to  show  the  Municipality  **  how 
to  do  it,'*  so  far  as  civic  organisation  is  concerned. 

Mr.  Dalrymple  sails  for  America  on  May  20.  The 
New  York  correspondent  of  the  Glasgow  Herald  con- 
tributed to  that  paper  of  May  i  a  long  article  consisting 
of  a  semi-humorous  description  on  the  terrors  of  the 
interviewer  and  the  opposition  of  American  capitalists 
to  municipal  tramway  ownership,  which  they  denounce 
as  socialism. 
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MOTOR  OMNIBUSES  IN  THE  WEST  OF 
ENGLAND 


INTERESTING    GARS    FOR    ZANZIBAR. 


Clarkson's  steam  omnibus,  of  which  an  illustrated 
description  appeared  in  our  issue  of  March  9  last,  is 
very  favourably  regarded  by  the  Great  Western  Rail- 
way Company,  and  this  was  exemplified  on  April  6,  by 
the  Company  inaugurating  a  service  of  these  motor 
'buses,  between  Cheddar  and  Burnham,  a  distance  of  14 
miles.  Quite  a  ceremony  marked  the  occasion,  and  there 
were  in  attendance  a  number  of  the  railway  company's 
officials  from  Bristol,  Exeter,  and  other  places,  as  well 
as  of  local  authorities  in  the  district.  A  highly  suc- 
cessful trial  trip  with  three  'buses  was  made.  The 
vehicles  are  single-deckers  so  far  as  passengers  are 
concerned,  but  they  have  been  built  so  as  to  carr}^  a 
large  quantity  of  luggage  on  the  roof.  The  seating 
accommodation  is  for  19  passengers,  and  the  weight  of 
the  vehicle  is  2:f  tons.  Each  'bus  is  fitted  with  the 
boiler  and  engines  made  by  Messrs.  Clarkson,  Limited, 
Chelmsford,  the  engine  being  of  18  h.p.  The  route  lies 
through  the  picturesque  Cheddar  Valley,  and  for  the 
most  part  it  is  almost  level,  the  gradients  being  neither 
numerous  nor  steep.  In  the  towns  and  villages  along 
the  route  there  is  a  considerable  population,  and  it  is 
hoped  that  the  omnibus  service  will  be  the  means  of 
opening  up  a  beautiful  district  for  tourists.  The  14 
miles  on  the  occasion  of  the  trial  trip  were  covered  in 
about  an  hour  and  a  half.  The  service  in  the  mean- 
time consists  of  four  trips  in  each  direction  per  day. 

A  luncheon  was  given  at  Burnham,  when  Mr.  C. 
Kislingburg,  Bristol  divisional  superintendent  of  the 
Great  Western  Railway,  occupied  the  chair.  In  a 
speech  which  he  made  he  gave  some  interesting  parti- 
culars about  the  undertaking.  He  said  that  a  few- 
years  ago  an  application  was  made  to  the  Light  Railway 
Commissioners  for  an  Order  to  build  a  light  railway 
from  Cheddar  to  Highbridge.  That  scheme  had  the 
sympathy  and  support  of  the  Cireat  Western  Railway 
Company,  because  they  felt  that  the  district  was 
entirely  shut  off  from  railway  communication,  and  that 
the  scheme  would  be  a  success.  The  Order  was  never 
given  effect  to  for  some  reason.  Since  the  Order  was 
obtained,  rail  and  road  motors  had  come  very  promi- 
nently to  the  front,  and  there  was  a  difficulty  in  meeting 
applications  coming  from  all  parts  of  the  country  for 
rail  and  road  motor  services.  Some  of  those  applications 
were  very  reasonable;  others  were  somewhat  absurd. 
After  a  proper  survey  had  been  made  of  the  district 
between  Cheddar  and  Highbridge  and  Burnham  there 
was  no  hesitation  in  coming  to  the  conclusion  that  the 
district  was  well  laid  out  for  a  road  motor  service.  He 
was  very  glad  they  were  on  the  eve  of  introducing  such 
a  service,  which  he  hoped  would  prove  very  satisfactory 
to  the  district.  It  would  rest  entirely  with  the  residents 
whether  that  service  was  augmented  or  not.  The 
company  only  wanted  their  patronage.  He  should  tell 
them  that  the  service  would  not,  and  must  not,  be 
regarded  as  an  experimental  one.  The  service  had 
come  into  the  district  to  stop  there. 


An  interesting  shipment  of  cars  to  the  Zanzibar  Railroad  Company 
has  just  been  made  by  the  J.  G.  Brill  Company,  of  Philadelphia.  U.S.a', 
and  consists  of  ten  open  double-truck  cars,  eight  open  single-truck  cars 
and  two  closed  cars  designated  "  private."  Although  exceedingly  simple 


Double-Truck  Car  for  Steam  Traction. 

in  design,  the  cars  are  substantially  built  and  are  admirably  adapted 
to  a  form  of  service  which  does  not  warrant  expensive  equipment. 

The  ten  double-truck  cars  are  for  use  with  steam  dummies,  and  the 
eight  cars  on  gear  trucks  will  be  drawn  by  horses.  The  double-truck 
cars  measure  22  ft.  over  the  crown  pieces  and  are  5  ft.  over  the  sills. 
The  roofs  are  simply  constructed  and  arranged  to  be  readily  removed. 


Closed  Private  Car. 

and  the  seats  are  also  removable.  The  cars  are  mounted  on  freight 
trucks  of  the  builders'  manufacture.  The  weight  of  the  car  and  the 
trucks  is  87701b.  The  length  of  the  short  cars  is  13ft.  Sin  over  the 
crown  pieces,  and  width  over  the  posts,  5  ft.  The  curtains  of  both 
styles  of  open  cars  are  arranged  to  be  raised  or  lowered  from  one  end 
by  means  of  ropes  with  pulleys.    These  cars  are  mounted  on  Brill  gear 


Johnson  and  Phillips'  Cables. — Owing  to  the  rise  in  the  price  of 
copper  and  rubber,  Messrs.  Johnson  and  Phillips,  of  Old  Charlton, 
Kent,  have  had  to  make  alterations  in  their  price  list  No.  11,  of  which 
we  have  been  favoured  with  a  copy.  The  various  classes  of  vulcanised 
cables  are  fully  illustrated  and  described,  and  they  are  manufactured 
in  strict  accordance  with  the  general  rules  of  the  Inst.E.E.,  of  the 
Cable  Makers'  Association,  and  of  the  principal  fire  insurance  ofi&ces. 
Every  cable  previous  to  despatch  is  tested,  and  a  label  is  attached 
giving  the  result  as  follows,  after  stating  the  size  of  conductor,  insula- 
tion class,  and  length  in  yards:  "After  24  hours'  immersion  in  water, 
this  coil  was  found  to  have  a  minimum  insulation  resistance  at  the 
rate  of  —  megohms  per  mile  at  60  deg.  Fahr."  The  testing  rooms 
are  fitted  with  transformers  capable  of  working  up  to  20,000  volts. 


Open  Single-Truck  Car. 

trucks  with  6ft.  wheel-base.  The  "private"  closed  cars  are  14ft. 
over  the  end  panels,  21ft.  over  the  crown  pieces,,  and  5  ft.  wide  over 
posts  at  belt.  There  are  five  windows  to  each  side,  arranged  to  drop 
into  wall  pockets.  The  interiors  are  finished  in  cherry  and  ash  of 
natural  colour,  and  the  ceilings  have  carline  finish.  The  cars  are 
furnished  with  wicker  chairs  and  the  floors  are  covered  with  carpet 
rugs.    They  are  also  mounted  on  Brill  gear  trucks  with  6ft.  wheel-bstse. 
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NEW  TYPE  OF  JOHNSONLUNDELL  DIRECT- 
CURRENT  ELECTRIC  MOTORS. 


A  new  motor  capable  of  almost  universal  application, 
and  embodying  som  :  novel  features  as  well  as  the 
teachings  of  more  than  a  score  of  years  of  practical 
experience  in  motor  designing  and  manufacturing,  is 
being  put  on  the  market  by  the  Johnson- Lundell 
Electric  Traction  Company,  Limited,  who  have  erected 
and  equipped  an  up-to-date  factory  at  Southall, 
Middlesex,  for  this  purpose.  The  chief  aim  in  the 
design  of  the  motor  has  been  to  secure  the  small 
dimensions  demanded  where  motors  are  used  for  direct 
driving,  more  particularly  where  the  motor  becomes  an 
integral  part  of  the  driven  machine.  This  condition 
ap'plies  in  the  cases  of  railways,  tramways,  automobiles, 
hoists,  pumping  and  mining  machinery,  and  machine 
tools. 

In  all  these  applications,  available  space  and  per- 
missive weight  are  more  or  less  determining  factors, 
but  speed  regulation  and  quality  of  performance  are 
factors  that  have  received  special  attention  and  have 
been  highly  developed. 

In  the  matter  of  speed  regulation,  the  increasing 
practice  of  operating  machine  tools  with  an  individual 
motor  has  developed  a  demand  for  a  wide  range  of 
speed  changes  without  sacrifice  of  efficiency,  while  the 
rapidity  with  which  modern  tools  are  made  to  do  their 
work  since  the  introduction  of  high  grade  tool  steel  has 
made  it  more  or  less  necessary  that  these  speed  changes 
shall  be  quickly  made.  Moreover,  the  uniform  perfor- 
mance demanded  of  automatically  operating  machine 
tools  of  a  like  character  and  purpose  has  imposed  upon 
the  individualized  power  a  requirement  of  like  perform- 
ance in  all  machines  of  a  like  rating  of  an  exceedingly 
exacting  character.  The  way  in  which  these  several 
demands  have  been  met  in  the  new  motors  is  the  basis 
of  the  claim  that  they  constitute  a  class  by  themselves. 

The  reduction  of  dimensions  and  weight  has  been 
effected  mainly  by  the  employment  of  a  superior  quality 
of  metal  for  the  magnetic  field.  It  is  of  course  well- 
known  that  wrought  metal  is  superior  to  cast  for  this 
purpose,  but  the  higher  manufacturing  cost  and  lower 
structural  rigidity  attendant  upon  the  form  of  con- 
struction hitherto  involved  in  the  use  of  the  superior 
metal  has  restricted  its  employment  to  the  more 
imperative  requirements  of  alternating  current  ap- 
paratus. It  is  claimed  that  these  obstacles  to  its  use 
in  direct-current  apparatus  have  now  been  effectually 
removed  by  the  invention  of  a  structural  design  of  an 
ingenious  character. 

In  this  design  the  frame  assumes  the  form  of  a 
skeleton  grill  or  crate,  which,  though  embracing  the 
laminated  metal  constituting  the  field  magnetic,  does 
not  in  the  least  rely  upon  it  for  structural  completeness, 
nor  does  the  magnetic  circuit  require  for  its  complete- 
ness any  assistance  from  the  enclosing  frame.  Each  is 
complete  in  itself. 

The  two  functions  of  the  motor  thus  become  so  far 
disassociated  as  to  permit  of  each  being  provided  for 
in  practical  disregard  of  the  other;  obviously  the 
magnetizing  and  mechanical  factors  may  thus  be  ob- 
tained with  a  minimum  quantity  of  the  material  of 
which  they  are  respectively  composed. 

In  these  circumstances  the  laminations  comprising 
the  field  become  simple  concentric  rings,  which  are 
punched  from  the  best  quality  of  charcoal  iron  or  mild 
steel  and  left  entirely  free  of  holes,  bolts,  or  rivets, 
while  the  frame  becomes  a  mere  skeleton  body  so 
designed  as  to  embrace  the  rings  only  at  their  unim- 
portant diameters,  thus  limiting  the  important  motor 
diameters  to  the  actual  requirement  of  the  field  magnet. 

The  gains  incidental  to  this  independence  of  the  motor 


components  are  three-fold :  (i)  Superior  mechanical 
strength  and  rigidity ;  (2)  an  unobstructed  magnetic 
circuit ;  (3)  a  minimum  use  of  the  high-priced  magnetic 
metal.  The  design  of  the  crate  or  frame  is  such  as  to 
require  the  minimum  of  machine  tooling,  and  manifestly 
the  field  magnet  components,  coming  as  they  do  com- 
plete from  the  punch  presses,  require  none ;  hence  the 
cost  of  manufacture  is  reduced  to  a  minimum. 

A  minor  feature  that  will  strongly  commend  the 
design  to  all  those  who  have  the  planning  of  new  motor 
applications  is  the  ease  and  inexpensiveness  with  which 
the  motor  supports  may  be  modified  to  suit  new 
conditions. 

In  the  matter  of  speed  regulation  the  motors  are 
divided  into  three  classes  :  (i)  The  ordinary  variable 
speed  series  motor :  (2)  the  regulation  standard  single 
speed  shunt  motor:  (3)  a  new  shunt  standard  having 
a  speed  change  ratio  of  3  to  i  on  field  regulation  alone. 
In  each  of  these  classes  the  factors  of  dimensions, 
weight,  uniform  performance,  cool  running,  sparkless 
commutation,  etc.,  are  all  very  highly  developed. 

In  addition  to  the  superior  uniformity  and  quick- 
speed  change  capacity  afforded  by  the  laminated  field 
magnets,  these  motors  are  given  superior  commutating 
properties  through  the  agency  of  yet  another  novel  im- 
provement. This  takes  the  form  of  a  new  type  of 
commutating  brush.  As  is  well-known  the  two  brush 
functions,  collecting  the  current  and  promoting  spark- 
less  commutation,  are  quite  antagonistic;  hence  their 
performance  by  a  single  brush  unit  has  always  been 
more  or  less  unsatisfactory. 

In  the  treatment  of  this  detail  of  motor  construction 
there  is  again,  as  in  the  case  of  the  magneto-mechanical 
factors,  a  divorce  of  functional  duties.  Each  of  the 
brush  jfunctions  is  dealt  with  as  though  the  other  was 
practically  non-existent.  The  new  brush,  instead  of 
employing  a  common  unit  for  current  collecting  and 
commutating,  employs  a  sectionally  divided  one,  with 
its  sections  arranged  fore  and  aft  in  the  direction 
of  armature  rotation  ;  the  forward  section  is  composed 
of  a  high  grade  of  soft  carbon  effecting  a  low  resistance 
contact,  and  has  the  single  duty  of  collecting  the 
current.  The  after  section,  following  literally  on  the 
heel  of  the  other,  is  composed  of  hard  carbon  and 
effects  a  high  resistance  contact,  and  has  the  special 
duty  of  minimizing  the  commutating  arc. 

An  additional  and  incidental  gain  attendant  upon  the 
sectional  division  of  the  brush  unit  is  the  practical 
impossibility  of  a  simultaneous  loss  of  contact  from 
slight  commutator  inequalities;  should  these  exist  they 
must  necessarily  thrust  the  two  sections  from  the 
commutator  surface  in  sequence,  thus  preventing  any 
actual  circuit  interruption  and  consequent  arcing. 

This  improvement  in  commutation  and  current 
collecting  results  in  two  important  gains:  (i)  a  capacity 
to  operate  in  a  weaker  field,  and  a  consequent  widening 
of  the  range  of  field  regulation  ;  (2)  the  superior  wear 
of  the  commutator  and  brushes. 

The  Johnson- Lundell  Company  prefer  to  designate 
their  changeable  speed  class  as  multi-speed  rather  than 
variable-speed  motors,  since  the  shunt  characteristic, 
maintaining  a  constant  speed  regardless  of  the  load,  is 
in  no  way  diminished.  The  fact  that  their  speed  may 
be  changed  from  one  fixed  value,  to  another  equally 
fixed,  by  a  change  of  field  strength  certainly  does  not 
endow  them  with  a  variable-speed  characteristic ;  that 
characteristic  is  the  fundamental  basis  of  the  series 
motor,  and  to  employ  it  in  designating  a  shunt  motor 
is  a  misnomer  which  must  inevitably  lead  to  confusion. 

Therefore,  since  the  new  motors  are  characterized  by 
a  multiplicity  of  fixed  speeds,  they  are  more  accurately 
designated  as  multi-speed  ;  obviously  consistent  nom- 
enclature requires  that  the  single-speed  type  shall  be 
designated  as  the  uni-speed. 
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THE  PRODUCTION  OF  ELECTRICAL  POWER. 


Conclusion. 


Amongst  the  accessory  appliances  in  use  in  a  power- 
station  secondary  batteries  or  accumulators  claim  some 
attention  because  of  their  importance. 

Accumulators  are  made  of  lead  grids,  filled  in  with 
oxides  of  lead.  These  are  immersed  in  dilute  sulphuric 
acid.  When  a  current  from  a  dynamo  or  a  battery  is 
passed  through  the  accumulator  cell  some  of  the  water 
may  be  considered,  for  all  practical  purposes,  to  be 
electrolysed  or  split  up  into  its  components,  hydrogen 
and  oxygen.  The  oxygen  appears  at  the  anode  or  the 
plate  6f  the  cell  at  which  the  current  enters,  the 
hydrogen  at  the  cathode  or  the  plate  by  which  the 
current  leaves  the  cell.  Now  the  hydrogen  liberated 
at  the  cathode  attacks  the  lead  oxide  and  takes  some 
of  its  oxygen  from  it  to  form  water,  and  leaves  the 
equivalent  amount  of  lead  on  the  cathode.  The  longer 
the  current  is  continued  the  greater  is  the  amount  of 
oxide  reduced  to  lead.  This  action,  however,  does  not 
go  on  until  all  the  oxide  on  the  cathode  is  reduced,  as 
the  surface  is  acted  on  first,  and  the  lead  forms  an 
outer  coating  which  to  some  extent  protects  the  inner 
portions.  The  oxygen  at  the  anode  acts  on  any  oxide 
on  this  plate,  converting  it  into  lead  peroxide,  a  dark 
brown  substance  containing  more  oxygen  than  the 
other  oxides  of  lead. 

If  the  connections  at  the  terminals  of  the  cell  are  now 
reversed  so  that  the  current  flows  through  the  cell  in 
the  opposite  direction,  hydrogen  is  produced  at  the 
plate  which  previously  was  the  anode,  but  which  has 
now  become  the  cathode.  The  hydrogen  attacks  the 
peroxide  of  lead,  taking  its  oxygen  and  reducing  it  to 
metallic  lead.  This  lead,  thus  produced,  is  in  a  very 
porous  or  spongy  state.  The  oxygen  liberated  at  the 
plate  which  was  formerly  the  cathode,  but  now  the 
anode,  attacks  the  lead  formed  previously,  and  it  does 
this  the  more  readily  owing  to  its  spongy  state.  Lead 
peroxide  is  formed  as  before  described.  This  process 
may  be  repeated  and  each  time  the  action  goes  further, 
until  the  cells  are  in  a  condition  such  that  the  action 
can  go  no  further.  The  plates  are  then  said  to  be  fully 
formed.  In  the  acid  we  then  have  two  different  plates, 
one  of  which  may  be  regarded  as  lead  and  the  other 
as  lead  peroxide,  and  these  plates  are  necessarily  at 
different  potentials  because  of  the  different  action  of 
the  acid  on  them.  On  connecting  the  terminals  to  a 
voltmeter,  we  find  that  there  is  a  difference  of  some- 
what over  two  volts  between  them.  Hence  if  we 
connect  them  by  a  wire  they  will  give  rise  to  a  current 
just  in  the  same  way  as  a  primary  battery.  The  current 
will  flow  for  a  considerable  time,  provided  too  great  a 
current  is  not  taken  from  the  cell.  The  voltage  of  the 
cell  keeps  up  remarkably  well,  but  of  necessity  there  is 
a  decrease  as  the  action  goes  on,  for  the  lead  is  gradually 
oxidised  and  the  lead  peroxide  reduced. 

The  current  produced  by  the  cell  leaves  by  the  brown 
lead  peroxide  plate.  This  is,  therefore,  termed  the 
positive  terminal,  or  pole,  of  the  cell,  and  is  usually 
painted  red.  When  the  voltage  has  fallen  to  1*9  or 
thereabouts  the  current  should  be  stopped  and  the  cell 
recharged  by  sending  in  a  current  at  the  positive 
terminal,  thus  again  producing  lead  peroxide  at  the 
positive  plate.  In  this  way  the  cell  can  be  recharged 
and  used  over  and  over  again,  and,  in  a  certain  sense, 
we  can  speak  of  these  secondary  cells  as  accumulators, 
for  we  charge  them  by  means  of  an  electric  current, 
and  we  can  then  take  a  current  from  them  when  we 
wish.  The  explanation  just  given  of  the  chemical 
action  taking  place  in  the  cell  must  not,  however,  be 
taken   as  being  complete.      As  a   matter  of  fact  the 


action  is  very  complicated,  persulphuric  acid,  persul- 
phates  of  lead,  and  other  substances  being  formed.  The 
above,  however,  gives  a  general  idea  of  what  is  taking 
place.  The  cells  used  in  the  power-station  each  con- 
tain a  number  of  plates,  but  these  are  connected 
together  in  such  a  way  that  they  really  form  two  large 
plates  for  each  cell.  These  cells  possess  many  advan- 
tages in  addition  to  their  capability  of  being  recharged  : 
they  give  a  comparatively  constant  voltage,  and  have  a 
very  low  resistance,  so  that  very  little  energy  is  wasted 
in  the  cells  themselves.  Great  care  must,  however, 
be  tak^n  in  using  them,  otherwise  they  are  soon 
spoiled. 

In  practical  use  in  the  power-station  we  may  explain 
their  usefulness  by  saying  that  they  are  used  to  equalise 
the  loads  on  the  dynamos.  Both  dynamos  and  steam 
engines  work  most  efficiently  when  the  load  on  them  is 
constant.  Now,  on  a  tramway  system  sometimes  the 
current  required  is  much  smaller  than  at  others.  At 
such  times  the  energy  given  by  the  dynamo  is'  utilised 
for  charging  the  accumulators.  The  dynamo  and 
batter^'  are  connected  up  so  that  this  is  done  auto- 
matically. At  other  times,  say  when  a  considerable 
number  of  cars  happen  to  start  at  the  same  time,  a 
sudden  load  is  thrown  on  the  dynamo,  but  if  this  is 
connected  up  with  the  battery  the  latter  takes  part  of 
the  load.  In  this  way  the  battery  acts  as  a  kind  of  a 
buff'er  to  the  dynamo,  and  consequently  to  the  engine 
also,  for  if  the  load  on  the  dynamo  is  kept  fairly  steady 
the  power  required  from  the  engine  and  boilers  remains 
steady  also. 

In  some  cases  a  battery  of  accumulators  is  used  for 
working  a  tramway  system  during  some  parts  of  the 
day.  This  method  has  been  adopted  in  some  combined 
electric  lighting  and  traction  power-stations  where  the 
dynamos  are  used  during  the  daytime  to  work  the  cars 
and  charge  the  batteries,  while  at  night  the  dynamos 
are  used  for  lighting  and  the  battery  for  working  the 
tramways. 

In  many  power-stations  are  now  to  be  found  small 
machines,  known  as  boosters.  A  booster  is  practically 
a  motor  and  dynamo  combined.  It  is  used  for  modi- 
fying the  drop  in  voltage  on  the  feeders  of  a  tramway 
system,  or  on  the  track  which  is  used  as  the  return 
conductor.  When  the  booster  is  working  one  of  its 
terminals  is  at  a  higher  potential  than  the  other,  and 
this  potential  diff^erence  may  be  made  to  have  any  value 
required  according  to  the  winding  of  the  machine  and 
the  speed  at  which  the  armature  rotates.  If  it  is 
required  to  raise  or  lower  the  diff'erence  in  potential  at 
two  points  on  the  circuit,  this  can  be  done  by  connecting 
the  two  points  to  the  two  terminals  of  the  booster. 

Boosters  are  also  frequently  used  for  charging  the 
accummulators  instead  of  connecting  them  direct  to 
the  dynamo.  When  used  for  this  purpose  they  are 
called  milking  boosters.  This  name  seems  to  have 
been  given  to  them  because  when  the  battery  is  almost 
fully  charged  the  gases  liberated  escape  through  the 
liquid,  making  the  liquid  appear  white  and  semi- 
transparent  or  milky. 

Leaving  now  the  various  machines  and  separate 
appliances  used  in  a  tramway  system  let  us  now  consider 
the  transformation  of  energy  which  takes  place  in  a 
tramway  installation  considered  as  a  whole.  The 
energy  is  derived  from  the  coal  supplied  to  the  boiler 
furnaces.  The  combined  efficiency  of  the  best  of 
modern  boilers  and  engines  is  unfortunately  very  low. 
A  good  plant  requires  about  two  pounds  of  coal  per 
hour  for  each  indicated  horse-power.  One  horse-power 
=  33,000  foot-pounds  per  minute  and  this  equals 
1,980,000  foot-pounds  per  hour.  One  unit  of  heat 
is  equal  to  778  foot-pounds  of  work,  and  therefore,  one 
horse-power  =  1,980,000  -r-  yyS  or  roughly  2,550  heat 
units  per  hour. 
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Now  one  pound  of  good  coal  will  produce  12,500  to 
14,000  heat  units  and  two  pounds  say  28,000  heat  units 
at  the  most.  The  engine  only  gives  out  approxi- 
mately 2,550  units  or  somewhat  less  than  ten  per  cent, 
of  the  energy  supplied,  that  is  to  say  roughly  ninety 
per  cent,  of  the  heat  is  wasted  in  the  boiler  house  and 
in  the  engine.  How  and  where  do  these  losses  occur? 
Careful  experiment  gives  us  the  following  approximate 
figures  in  answer.  Representing  the  total  heat  given 
out  by  the  coal  by  100  we  find — 

Lost  through  radiation : 

{a)  From  boiler  . .         ..                                ..  50 

(6)  From  large  steam  pipes     . .  16 

{c)  From  small  steam  pipes 2 

{(I)  From  engine..                                            ..  20 

8-8 

Lost  in  ashes    . .          . .          . .          . .          . .          . .  . .        i  o 

Lost  in  gases  escaping  from  chimney            ..          ..  ..      220 

Lost  in  pump  and  other  exhausts ..        1-5 

Rejected  to  condenser    . .         . .          . .         . .         . .  . .      57  2 

Converted  into  work. .          ..          ..          ..          ..  ..        95 


EXTENSION  OF  THE  LONDON  UNITED 

TRAMWAYS. 


Evidently  the  greatest  losses  occur  in  the  condenser 
and  in  the  chimney  gases.  A  good  economiser  will 
reclaim  a  part  of  the  heat  from  the  chimney  gases,  and 
some  of  the  heat  given  to  the  condenser  can  also  be 
utilised,  but  even  then  the  loss  is  enormous,  and  up  to 
the  present  time  no  method  of  considerably  reducing 
the  loss  seems  to  have  been  proposed. 

Compared  with  the  efficiency  of  the  steam  plant,  the 
efficiency  of  the  electrical  plant  is  very  high.  Taking 
ten  per  cent  as  the  amount  of  heat  converted  into  work 
as  shewn  by  the  engine  indicator,  the  energy  delivered 
at  the  fly  wheel  of  the  engine  will  be  about  9*5  per  cent, 
in  a  very  good  engine  A  good  dynamo  has  an  efficiency 
of  about  96  per  cent.,  so  that  the  energy  given  up  by 
the  dynamo  will  be  9*5  x  '96  =9-12  per  cent,  of  energy 
contained  in  the  coal.  The  energy  lost  in  the  feeders 
in  transmission,  of  course,  varies  considerably  according 
to  size  and  length,  but  may  be  taken  on  the  average  as 
about  10  per  cent.,  so  that  9*12  —  '91,  or  8*21  per  cent, 
reaches  the  motors  of  the  cars.  The  efficiency  of  the 
motors  depends  largely  on  the  speed,  varying  from 
about  90  per  cent  on  top  speed  to  about  60  per  cent,  at 
low  speed.  Hence  the  amount  of  energy  available  for 
traction  purposes  is  only  from  4*9  to  7*3  per  cent,  of 
the  energy  supplied  in  the  coal,  and  in  many  cases  is 
much  less  than  this. 

Having  now  reviewed  the  main  appliances  employed 
on  a  tramway  system,  we  bring  these  articles  to  a  close, 
and  if  we  have  been  the  means  of  helping  any  readers 
connected  with  power-station  work  in  any  capacity, 
and  have  stimulated  them  to  a  study  of  electrical 
matters,  fuller  information  on  which  they  will  find  in 
the  standard  books  on  the  subject,  we  shall  consider 
the  object  with  which  we  started  these  articles  achieved. 

Tkamcar  Fender  Tests — Eighteen  different  types  of  car  fenders 
have  recently  been  tested  by  the  Vienna  tramway  authorities. 
According  to  the  Elektrischc  Bahnen  <^  Betriebe.  dummies  of  about  the 
same  shape  and  weight  as  an  average  human  being  were  successively 
placed  on  the  track  in  upright  and  recumbent  positions.  The  tram- 
cars  advanced  at  a  speed  of  from  about  6  to  gj  miles  an  hour,  the 
brakes  being  put  on  two  yards  before  the  dummies  were  struck.  The 
trials  were  disappointing,  and  no  device  could  prevent  the  dummies 
being  damaged.     The  trials  are  to  be  continued. 


Tramways  r.  Motor  Busks. — At  the  monthly  meeting  of  the 
Chester  Town  Council,  the  Tramways  Committee  submitted  reports 
by  the  electrical  engineer,  city  surveyor,  and  the  tramways  manager, 
on  the  proposal  to  utilise  motor-bus  traction  for  the  Boughton  route. 
All  these  officials  being  in  favour  of  electric  tramways,  the  Committee 
projjosed  to  carry  out  their  original  intention  of  constructing  a  tram- 
way through  Boughton  The  Council  adopted  the  Committee's 
recommendation  by  a  large  majority.  A  motion  that  the  Council 
should  purchase  three  motor   buses  was  defeated. 


The  work  of  constructing  the  fifteen  route  miles  of 
electric  tramways  in  Surrey,  forming  an  extension  of 
the  existing  tramway  system  of  the  London  United 
Tramways  Company  in  Middlesex,  was  formally  com- 
menced on  April  3,  a  start  being  made  in  Kingston 
Road,  New  Maiden.  Mr.  J.  Clifton  Robinson,  C.E., 
the  managing  director  of  the  London  United  Tramways 
Company,  was  present,  as  well  as  the  Mayor  of 
Kingston-on-Thames  (Mr.  H.  C.  Minnit)  and  Mr.  A. 
Streeter  (the  chairman  of  the  Maiden  and  Coombe 
Urban  District  Council)  and  members  and  officials 
of  local  authorities.  Mr.  Clifton  Robinson,  having 
addressed  the  assembly,  giving  a  brief  description  of 
the  scheme,  the  ceremony  of  wielding  the  first  pickaxe 
was  performed  by  the  Mayor  of  Kingston,  and  about 
400  navvies  were  speedily  employed  digging  up  the 
road.  The  contractors  for  the  extension  of  the  London 
United  Tramways  are  Messrs.  J.  G.  White  and  Com- 
pany. Further  particulars  in  regard  to  the  work  were 
given  in  our  issue  of  April  6. 

LIGHT  RAILWAY  COMMISSION. 


The  Light  Railway  Commissioners  resumed  their  inquiry  in  London 
on  April  10  respecting  the  Headcorn  and  Maidstone  Junction  Light 
Railway  which  stood  adjourned  at  Maidstone  on  March  17,  and  after 
sitting  from  11-15  to  5-30  again  adjourned  the  inquiry.  On  April  10 
the  Commissioners  issued  their  draft  Bath  Electric  Tramways  (Light 
Railway  extensions)  Order,  1905.  The  Commissioners  held  an  inquiry 
at  Carnarvon  on  April  15  into  the  application  of  the  Portmaidoc, 
Beddgelert,  and  South  Snowdon  Railway  Company  for  the  conversion 
of  two  sections  of  their  scheme  into  a  light  railway.  The  secretary  to 
the  National  Trust,  Mr.  Bond,  opposed  the  proposal  to  reduce  the 
length  of  the  tunnel  into  the  pass  of  Aberglasglyn  from  700  to  224  yards. 
The  representatives  of  the  railway  company  said  that  they  took  quite 
as  much  interest  as  Mr.  Bond  in  the  protection  of  the  scenery,  and 
they  proposed  to  do  everything  reasonable  to  screen  the  railway  from 
view  The  Commissioners  granted  the  application,  but  deferred  their 
decision  on  the  objection  raised  by  the  National  Trust. 

The  Commissioners  have  recently  forwarded  the  following  orders  to 
the  Board  of  Trade  for  confirmation  :  East  Sussex  Light  Railway 
(Amendment)  Order,  1905,  amending  the  East  Sussex  Light  Railway 
Order,  1901  (April  19.)  Woking  and  Bagshot  Light  Railways  Order, 
1905,  authorising  the  construction  of  light  railways  in  the  Urban 
District  of  Woking  and  in  the  rural  district  of  Chertsey,  in  the  county 
of  Surrey  (April  19).  Maidstone  Corporation  Light  Railways  (Ex- 
tensions) Order,  1905,  authorising  the  construction  of  light  railways 
in  the  borough  of  Maidstone  and  in  the  rural  district  of  Maidstone, 
and  on  the  boundary  of  the  rural  district  of  Hollingbourne  in  the 
county  of  Kent  (April  20.)  Priston  Light  Railway  Order,  1905 
(formerly  under  the  title  of  North  Somerset  Light  Railway),  authori- 
sing the  construction  of  a  light  railway  in  the  county  of  Somerset  from 
Priston  to  Dunkerton  (April  25.) 

On  April  20  the  Commissioners  issued  their  decision  on  the  applica- 
tion of  the  Portmadoc,  Beddgelert,  and  South  Snowdon  Railway 
Company,  for  an  order  to  authorise  the  company  to  reconstruct,  con- 
struct, and  work  their  authorised  railways  as  a  light  railway,  in  respect 
of  which  the  Commissioners  held  a  local  inquiry  at  Carnarvon  on 
April  15.  The  Commissioners  state  that  they  are  prepared  to  make 
an  order  enabling  the  company  to  construct  as  light  railways  the  rail- 
ways now  authorised  by  Acts  of  Parliament  of  1901  and  1904,  and  to 
work  them  under  the  Light  Railways  Act  of  1896.  as  one  system  with 
^he  company's  light  railways  to  be  authorised  between  Beddgelert 
and  Bettws-y-coed,  and  with  the  undertaking  of  the  North  Wales 
Narrow  Gauge  Railway  Company  between  Beddgelert  and  Dinas. 
The  Commissioners  have  also  decided  that  the  modifications  of  Section 
19  of  the  Act  of  1901,  as  proposed  by  the  company  {i.e.,  reducing  the 
length  of  the  tunnel  through  the  pass  of  Aberglaslyn)  should  be  in- 
cluded in  their  order  for  the  construction  of  the  railway  under 
the  Light  Railways  Act,  1896. 

The  Commissioners  on  April  27  resumed  and  finished  their  inquiry 
respecting  the  Headcorn  and  Maidstone  Light  Railway,  but  did  not 
give  any  decision. 

Radcliffe  Tramways. — The  tramway  between  Radclifte  Bridge 
and  Little  1-ever  \>o\\ndry  was  opened  on  April  18. 
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FARES  ON  BELFAST  CITY  TRAMWAYS.^ 


By  Andrew  Nance 

(^General  Manager  0/  Belfast  City  Tramways). 


The  chief  objects  to  be  sought,  in  any  decision  upon  the  question  of 
fares,  are : 
I.—  That  they  may  be  readily  and  accurately  understood  by  passen- 
gers, especially  strangers  to  the  city. 
2. — That  the  ticket  issue  and  checking,  as  well  as  the  duties  of  the 
conductors  on  the  cars,  and  the  clerks  in  the  office,  may  be 
reduced  to  a  minimum,  and  simplified  as  far  as  possible. 
3. — That  any  chance  of  difference  of  opinion,  or  doubt  as  to  the 

proper  fare,  may  be  eliminated. 
4. — That  the  fare  decided  upon  may  have  the  elements  of  finality. 
5. — That  the  fare  may  be  reasonably  expected  to  produce,  for  every 
car-mile  run,  on  an  average  of  the  day's  run  of  each  car,  a 
sufficient  number  of  pence,  over  and  above  working  expenses,  to 
show  a  satisfactory  and  sufficient  profit. 
In  my  opinion,  there  are  "  four  "  systems  of  fares,  which  are  applic- 
able to  the  special  conditions  of  the  Belfast  tramway  system,  and  I 
propose  to  consider  them  seriatim.    They  are  : 
A. — Universal  Penny  Fare  ; 
B.— The  Present  Scale  of  Fares ; 
C. — Penny  from  Castle  Junction  out ; 
D. — Halfpenny  Fares. 

A. — Universal  Penny  Fare. 

It  is  necessary  to  explain,  that  a  universal  penny  fare  means,  that  a 
passenger,  for  one  penny,  can  travel  as  far  as  he  or  she  likes  in  the  car 
on  which  the  fare  was  paid.  It  allows  no  transfer ;  so  that  a  passenger, 
wishing  to  go  right  across  the  city,  would  have  to  change  cars  at  Castle 
Junction,  if  the  car,  on  which  he  paid  his  fare,  was  not  going  to  the 
destination  required ;  he  would  have  to  take  another  car  there,  and  pay 
another  penny.  No  other  fare  would  be  taken  on  the  tramcars,  except 
a  penny  fare,  with  the  exception  of  the  children's  halfpenny  fares, 
which  would  be  available  on  the  same  conditions  as  at  present.  It  will 
be  observed  that  it  is  an  '*  average  "  fare,  and  that  an  essential  feature 
is  that  no  higher  or  lower  fare  can  be  accepted.  Persons  using  the  cars 
would  have  to  consider  all  the  journeys  they  will  be  likely  to  take  in  any 
year,  and  decide,  whether  the  long  journeys  they  take  will  not  amply 
compensate  for  any  short  journeys  they  may  have  indulged  in.  Even 
with  respect  to  these  short  journeys,  they  would  pay  no  more  than  they 
do  now — namely,  one  penny. 

The  machinery  of  collecting  and  accounting  for  the  receipts  of  the 
undertaking,  whether  it  affects  inspectors,  clerks,  or  conductors,  will, 
by  this  system,  be  simplicity  itself.  It  will  also  be  extremely  easy  for 
citizens  and  visitors  to  understand.  With  the  more  rapid  progress  of 
electric  cars,  persons  living  almost  anywhere  in  the  city  will  be  enabled 
to  go  home  in  the  middle  of  the  day  to  their  meals,  for  the  small  sum  of 
twopence  (return),  without  consuming  more  time  than  they  are  able  to 
allow  themselves.  I  have  always  been  much  struck  by  the  care  people 
take  to  get  houses  within  the  penny  stage.  This  fare  will  enable 
numbers  of  them  to  live  on  the  higher  and  healthier  ground  in  the 
outer  area  of  the  city ;  and  incidentally  give  a  vigorous  start  to  building 
in  the  outskirts,  thus  causing  a  quantity  of  vacant  ground  to  be 
developed,  and  giving  a  much  needed  impetus  to  the  building  trade. 
Every  car,  also,  will  then  become  a  workmen's  car ;  and,  not  only  will 
artisans,  etc.,  be  relieved  of  riding  in  a  car  specially  labelled  "Workmen's 
Car,"  but  they  will  be  able  to  get  a  car,  wherever  they  may  be  working, 
for  the  statutory  penny,  and  at  any  time  they  want  it.  I  believe,  also, 
that  a  great  many  working-men  will  go  home  to  a  mid-day  meal ;  and  I 
am  sure  that  that  will  be  better  than  spoiling  their  digestions  with  the 
roughly-made  tea  and  uncomfortable  meal  many  of  them  are  obliged 
now  to  put  up  with. 

I  am,  in  the  first  place,  dealing  with  the  "general"  effects  of  a 
universal  penny  fare,  and  those  I  have  hitherto  stated  are  all  in  its 
favour.  I  must  confess  that  I  am  unable  to  state  any  material  disad- 
vantages. Of  course,  it  may  be  urged,  that  only  from  10  to  15  per  cent, 
of  the  passengers  live  in  the  outer  area,  and  that  it  will  principally 
benefit  these  persons.  The  answer  to  that  is,  that  none  of  the  others 
will  pay  more  than  a  penny,  which  is  the  minimum  fare  at  present.  I 
mav  also  be  permitted  to  add,  that  it  is  generally  conceded,  in  the 
interest  of  the  health  of  the  inhabitants  of  large  towns  and  cities,  and 
ffer  many  other  considerations,  that  the  wider  you  can  distribute  them 
over  the  municipal  area,  the  better  it  is ;  therefore  the  long-distance 
passengers  should  be  distinctly  encouraged. 

I  shall  now  attempt  to  prove  to  the  committee  that  the  universal 
penny  stage  is  economically  sound.  Unfortunately  1  have  only  one 
*'  large  "  system  to  point  to  which  has  adopted  this  kind  of  fare ;  but  it 
is  enough  for  my  purpose.  1  allude  to  the  town  of  Hull.  This  system 
has  been  in  operation  by  the  Corporation  for  the  past  six  years,  and. 


from  the  first,  it  adopted  a  universal  penny  fare.  Unlike  the  Belfast 
system,  which  has  for  twenty  years  earned  a  substantial  profit,  paying 
as  much  as  7 J  per  cent,  to  its  shareholders,  the  Hull  tramways,  under 
company  management,  ruined  company  after  company.  Presumably 
on  account  of  its  favourable  fare  system,  it  has  been  a  uniformly 
increasing  success,  ever  since  the  Corporation  began  to  work  it :  and 
last  year  it  paid  /19.500  to  the  relief  of  the  rates,  besides  putting 
aside  an  ample  sum  for  depreciation.  The  Mayor  of  Hull  (who  is  also 
chairman  of  the  Tramway  Committee).  Alderman  Larard,  J. P., 
speaking  on  March  9,  1905,  said:  "They  had  carried  out  the  law 
which  said  that  no  fare  should  be  less  than  one  penny.  He  thoroughly 
believed  in  the  universal  penny  system,  and  thought  it  had  been  one  of 
the  greatest  factors  in  connection  with  the  success  of  the  Hull  tramways. 
(Hear,  hear.)  In  Hull  they  gave  the  biggest  pennyworth  of  any  other 
place  in  the  kingdom.  .  .  Leeds  had  been  cited,  but  Leeds  was  not 
doing  as  much  for  the  tramway  system  as  they  were."  On  the  same 
day  Alderman  Sir  Alfred  Gelder,  a  member  of  Hull  Tramway  Com- 
mittee, said  :  "  The  tram  service  has  made  a  surplus.  He  thought  it 
was  a  legitimate  surplus,  and  one  that  they  might  be  proud  of,  having 
regard  to  the  fact  that  they  had  made  more  than  probably  any  other 
municipality."  It  only  remains  to  add  that  the  population  of  Hull  is 
250,000,  against  Belfast's  350,000.  It  is  clear,  therefore,  that  the  uni- 
versal penny  fare  is  a  complete  and  acknowledged  success  in  Hull.  1 
may  add,  here,  that  the  tramway  undertaking  most  like  Belfast  is  the 
admirably-managed  system  of  the  City  of  Leeds.  It  is  a  "  star  "  system, 
with  a  junction  in  the  centre  of  the  city  traversed  by  all  cars.  The 
population  is  about  450,000.  Their  annual  car  mileage  is  6,000,000. 
comparing  with  4,750,000,  which  I  propose  to  start  with,  when  the 
electric  service  of  Belfast  is  complete.  Leeds  contributed  last  year 
;f  52,000  to  the  relief  of  the  rates  The  tramways  have  been  worked  by 
the  Corporation  for  nearly  eight  years. 

I  now  wish  to  estimate  the  result  of  applying  this  system  of  fare  to 
Belfast.  The  company  in  the  year  1904  carried  27,472,336  passengers, 
at  an  average  fare  of  i- 14  of  a  penny.  They  carried  '*  ten  "  passengers 
per  car-mile  run.  The  result  of  the  adoption  of  a  universal  penny 
fare  will  be  the  apparent  loss  of  oi4d.  per  passenger.  I  am  of  opinion 
that  this  will  be  made  up  in  two  ways  : 

(i)  I  think  that  at  least  10  per  cent,  more  passengers  will  ride  in  the 
cars  on  account  of  the  change  of  fare ;  numbers  of  people  will  go  home 
to  meals  who  cannot  do  so  now  ;  a  great  increase  will  arise  on  account 
of  the  people  being  able  to  take  a  long  tram  ride  for  twopence  (return), 
who  could  not  afford  sixpence  (return) — the  present  charge  ;  many 
workmen  will  use  the  cars  who  cannot  do  so  now,  because  no  work- 
men's cars  run  to  the  place  where  they  are  employed ;  and  there  will 
be  an  increase,  from  the  feeling  on  the  part  of  people  generally,  that 
••  there  is  the  tram  and  the  fare  is  only  a  penny." 

(2)  I  think  that  the  change  to  electric  traction  will,  per  sc,  cause  an 
increase  of  15  per  cent,  in  the  number  of  passengers.  I  include  in  this 
the  passengers  on  the  extensions  of  the  present  system  now  being  con- 
structed. This  works  out  as  follows.  It  is  necessary  to  remember 
that,  with  this  fare,  the  number  of  passengers  and  the  number  of 
pennies  is  the  same  : 

I 

Passengers  per  car-mlle  carried  by  the  company  10 

Add  as  due  to  Universal  Penny  Fare.  10  per  cent i 

Add  as  due  to  electric  traction,  15  per  cent i§ 


Estimated  passengers  per  car-mile 

2 
Pence  per  car-mile— same  number  as  passengers 
Deduct  working  expenses      

Gr«ss  profit  per  car-mile        

3 
Proposed  annual  car-mileage... 
Multiply  by  gross  profit  

Annual  gross  profit  in  pence 

Do.  do.  in  pounds  

Deduct  interest  and  sinking  fund    

Do.  do.  depreciation      


£55.000 
23.510 


...        12i 

...    12id. 
...     6 

...     6id. 

4.745.000 
^ 

.  30,842,5ood. 

;Cl28,5IO 


78,510 


*  A  Report  to  the  Chairman  and  Members  of  the  Tr.amways  .ind  Klectricitx  Com- 
mittee  for  the  Belfast  City  Council. 


Balance  in  relief  of  rates        £5o»ooo 

I  am  of  opinion  that  this  result  can  be  reached  in  the  second  year 
of  working,  if  there  is  no  abnormal  charge  for  repairs,  which  is  not  to 
be  anticipated. 

B.-The  Present  Scale  of  Fares. 
The  first  objection  to  these  fares  is  that  the  citizens  of  Belfast  have 
undoubtedly  expected,  with  confidence,  that  they  will  be  materially 
reduced.  If  they  are  not  there  will  be  widespread  disappointment, 
and  this. will  be  all  the  greater  from  the  fact  that  the  company,  during 
its  numei-ous  negotiations  with  the  Corporation,  did  on  two  occasions 
offer  as  part  of  its  terms  to  establish  a  universal  penny  fare.  I  need 
not  trouble  the  committee  with  any  explanation  as  to  how  these  farei» 
will  work.  They  have  not  been  changed  for  the  last  15  years,  and  are 
well  known  to  all.  1  am  of  opinion  that  they  would  leave  an  annual 
sum  available  for  the  relief  of  rates  of  ^25,000  within  two  years,  after 
interest,  sinking  fund,  and  depreciation  have  been  deducted  from  the 
gross  profits. 
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C. — Penny  from  Castle  Junction  Oct. 

This  method  has  often  been  discussed  with  me,  and  it  has  many 
attractions  until  it  is  examined.  Broadly,  I  may  say  that  I  am  of 
opinion  that  as  compared  with  the  present  fares,  it  would  result  in 
a  great  part,  if  not  all,  of  the  twopenny  fares  being  turned  into  penny 
fares  ;  and  I  do  not  believe  that  much  of  this  loss  would  come  back. 
Then,  the  insuperable  difficulty  would  arise  as  to  how  to  deal  with  the 
passenger  who  wants  to  travel  from  a  point  400  yards  on  one  side  of 
Castle  Junction  to  a  point  400  yards  on  the  other  side  of  it,  say  from 
the  new  Town  Hall  to  the  Albert  Memorial.  He  would  by  this  system 
have  to  pay  twopence.  This  would  at  once  produce  a  demand  for  an 
overlapping  stage,  say  from  Botanic  Gardens  to  Mountpottinger  or 
Carlisle  Circus.  Therefore  it  would  end  in  reverting  to  the  old  system 
of  stages,  but  so  lengthened  that  it  is  doubtful  if  it  would  be  possible  to 
make  both  ends  meet.  Then  again,  the  conductor  would  have  to 
issue  twopenny  tickets  as  well  as  penny  tickets.  In  fact,  I  am  of 
opinion  that  it  will  be  far  better  to  retain  the  present  stages,  //  stages 
are  to  be  retahud  ai  ail.  The  constant  difficulty  will  be  continued  which 
the  conductor  now  experiences  with  that  class  of  passenger,  who  will 
not  get  out  when  his  stage  is  completed,  or  who  jumps  on  to  the 
moving  car  when  it  is  approaching  any  stopping  place,  in  order  to 
get  the  best  of  the  ladies  and  other  people  who  are  waiting  at  the 
stage,  and  is  indignant  if  he  is  charged  as  having  ridden  in  the  previous 
stage.  These  are  the  kind  of  troubles  which  it  is  desirable  to  avoidt 
and  which  frequently  make  it  necessary  to  bring  the  oflfender  before 
the  magistrates.  They  would  all  disappear  with  the  abolition  of  stages. 
I  have  found,  when  it  is  explained  how  few  people  take  the  threepenny 
tickets  (only  185,000  passengers  a  year  out  of  the  27,475,000  total 
passengers  carried  by  the  company),  that  its  advocates  are  generally 
of  opinion  that  there  is  no  good  reason  for  not  adopting  a  universal 
penny  fare  at  once.  This  system  would,  anyhow,  cause  the  loss  of  one 
penny  out  of  every  threepenny  fare.  The  universal  penny  fare  will, 
therefore,  only  add  another  185,000  pence  a  year  to  the  loss,  or  about 
;f77o.  There  are  also  the  twopenny  passengers,  who  at  present  go 
from  one  side  of  the  Junction  to  the  other  side.  By  the  **  Penny  Jiom 
Castle  Junction  out,"  \{  kept  at  that,  these  people  would  still  pay  two- 
pence. But,  as  I  have  said  above,  there  is  no  doubt  that  an  over- 
lapping stage  will  be  forced  on  the  Corporation.  So  that  I  estimate 
the  apparent  loss  by  adopting  the  "  Universal  Penny  Fare  "  instead  of 
the  *' Penny  from  Castle  Junction  out,"  to  be  only  /770  a  year,  and  the 
inducements  for  additional  traffic,  offered  by  the  former,  exist  in  a 
very  small  measure  with  respect  to  the  latter. 

D. — Halfpenny  Fares. 

I  wish  to  say  at  once,  that  I  am  of  opinion,  that  the  adoption  of 
halfpenny  fares  will  mean  that  the  undertaking  will  be  worked  at  a 
considerable  loss.  I  should  like  also  to  point  out.  that  it  is  a  complete 
delusion  to  suppose  that  halfpenny  fares  are  of  any  use  to  working 
men.  The  longest  halfpenny  stage  in  the  United  Kingdom  is  that  of 
the  London  County  Council.  It  averages  1,155  yards,  or  not  much 
over  g  oi  2L  mile.  It  is  no  use  to  a  working  man  to  be  carried  about 
half-a-mile.  He  prefers  to  walk  ''that."  What  he  wants  is  a  good, 
long  ride  for  a  penny  in  which  his  wife  and  children  can  share. 
I  can  show  that  these  halfpenny  fares  are  not  used  by  the  working  men 
to  any  great  extent.  Mr  J.  Young,  who  until  recently  managed  the 
Glasgow  Corporation  Tramways,  had  observations  taken  not  long  ago 
to  ascertain  the  class  of  persons  who  used  halfpenny  fares.  I  have 
not  the  reference  by  me.  but  I  believe  I  am  absolutely  correct  when  I 
say  from  memory  that  the  result  was  that  83  per  cent,  were  rich  and 
well-to-do  people,  and  only  17  per  cent,  were  working  men,  small 
shopkeepers,  and  people  of  humble  means.  I  find  that  only  eight 
municipal  tramways  have  adopted  halfpenny  fares  over  their  system 
out  of  fifty-five.  These  fares  have  not,  even  in  London  with  its 
enormous  traffic,  been  shown  to  be  financially  successful ;  and  even  in 
Glasgow  and  Sheffield,  though  they  have  undoubtedly  increased  the 
passengers,  and  possibly  the  revenue,  there  are  still  sceptics  who 
doubt  whether  the  game  has  been  worth  the  candle.  It  must  be 
remembered,  too,  that  in  all  places  where  there  are  halfpenny  stages 
there  is  a  never-ceasing  and  growing  demand  for  their  extension,  and 
there  is  a  great  danger  that  these  demands  may  become  in  time  irresis- 
tible Then  there  is  the  certamty  that  the  *' short-distance"  will 
crowd  out  the  "long-distance"  passenger,  and  there  is  absolutely  no 
remedy  for  that.  A  lot  of  halfpenny  people  get  into  the  car  say  at 
Castle  Junction,  ride  their  half  mile,  and  get  out ;  and  then  their  seats 
remain  vacant  for  the  remaining  2J  miles  of  the  journey,  whereas  there 
are  long-distance  passengers  at  the  junction  who  have  been  crowded 
out,  and  who  must  wait  until  they  can  force  their  way  into  one  of  the 
cars.  Another  disadvantage  is  in  the  working  of  the  cars.  Halfpenny 
stages  mean  that  there  will  be  "six**  different  classes  of  fare— -Jd.. 
id.,  ijd.,  2d.,  2jd.,  and  3d.  The  poor  conductor  has  to  manage  these 
six  sorts  of  tickets  in  his  hand,  and  twice  on  each  half  journey 
mark  his  way  bill  with  six  closing  ticket  numbers  instead  of  one. 
The  work  of  the  clerks  will  be  six  times  what  it  would  be  with  the 
universal  penny  fare  and  will  necessitate  a  material  increase  in  the 
office  staff ;  also  the  conductors  will  find  it  very  difficult  to  remember  to 
which  of  the  six  classes  his  passengers  belong  ;  and  people,  in  conse- 
quence, will  find  it  easy,  if  so  disposed,  to  ride  beyond  their  stages. 


It  is  necessary  that  I  should  a^k  the  Committee  to  consider,  not 
only  the  working  defects  of  this  system,  but,  also,  how  it  will  economi- 
cally affect  the  undertaking.  About  85  per  cent,  of  our  present 
passengers  are  penny  passengers.  It  may  be  safely  assumed  that 
30  per  cent,  ride  three-quarters  of  a  mile  or  less,  30  per  cent,  ride 
about  one  mile,  and  25  per  cent,  ride  from  one  to  one-and-a-half  miles. 
Of  course  all  of  the  first  class  will  become  halfpenny  passengers. 
It  may  be  also  assumed  that  two-thirds  of  the  second  class  will  also 
make  a  halfpenny  ride  serve  their  purpose.  So  you  turn  about  50  per 
cent,  of  your  passengers  into  halfpenny  passengers.  This  means  an 
annual  loss  in  receipts  of  ^28,620.  To  restore  this.  13,750,000  new 
halfpenny  passengers  will  be  required,  and  I  have  grave  doubts 
whether  more  than  five  millions  could  be  counted  upon,  if  so  many. 
It  is  also  to  be  remembered  that  this  number  of  extra  passengers  would 
involve  a  considerable  increase  in  the  service,  and  an  increase  in  the 
service  would  involve  additional  capital  expenditure.  In  other  words, 
there  would  be  a  loss  in  revenue  and  an  increase  in  expenses. 

Having  regard  to  all  these  considerations,  I  respectfully,  but 
strongly,  represent  to  the  committee  my  well-considered  opinion,  that 
the  system  of  fares  best  suited  to  the  needs  and  requirements  of  the 
CMty  of  Belfast  is  that  known  as  the  "  Universal  Penny  Fare";  and, 
I  may  add,  that  my  hopes  of  helping  to  make  a  material  financial 
success  of  the  Belfast  Tramway  Undertaking  are  in  a  great  measure 
based  upon  the  adoption  of  this  system. 

It  may  be  some  guide  and  interest  to  the  committee  if  I  add  that  I 
have  before  me  the  accounts  of  54  municipal  tramways  for  1904.  I  find 
that  nineteen  made  a  deficit ;  twelve  made  a  profit  of  less  than  ;C  1,000 ; 
ten  made  a  profit  of  over  /i 0,000 ;  and  thirteen  a  profit  of  between 
/i.ooo  and  /lo.ooo.  The  following  are  the  municipal  tramways 
which  made  a  contribution  to  the  rates  in  1904 : 


Leeds  . . 
Manchester    . 
Liverpool 
Glasgow 
Hull     . . 
Nottingham    . 
Salford 
Sheffield 
Southampton 
Sunderland    . 
Bolton  . . 
Cardiff. . 


;f52,000 

50,000 
32,081 
25,000 
19.500 
13,000 
12.000 

7.950 
5,000 
4,014 
2,261 
642 
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The  official  circular,  as  the  monthly  pamphlet  of  the  Association  is 
called,  contains,  as  usual,  a  considerable  amount  of  information,  useful 
and  interesting,  not  only  to  the  members  but  to  all  those  concerned  in 
the  undertakings  from  which  it  takes  its  name.  From  the  letters  that 
have  passed  between  the  secretary  and  the  Local  Government  Board  it 
would  appear  that  the  President  is  not  very  anxious  to  amend  the 
present  procedure  in  the  rating  of  tramways,  which  is  anything  but 
satisfactory.  Similarly,  the  Board  of  Trade  write  that  they  have 
nothing  to  add  to  their  previous  communication  in  which  they 
expressed  their  inability  to  fall  in  with  the  view  taken  by  the  associa- 
tion that  tramcars  should  not,  without  sufficient  reason  given,  be 
subjected  to  greater  disabilities  than  similar  traffic. 

A  precis  is  given  of  the  replies  received  from  131  tramway  under- 
takings to  questions  on  the  subject  of  limiting  liability  in  cases  of 
accident  to  third  parties  travelling  at  less  than  the  statutory  fares. 
Only  15  tramways  do  this,  of  which  six  are  worked  by  Corporations, 
the  remainder  by  companies.  The  usual  limit  imposed  is  ^^25.  and  in 
most  of  the  cases  where  the  rule  has  been  in  force  for  some  time  the 
results  have  been  satisfactory,  as  the  number  of  claims  and  the  amounts 
thereof  have  sensibly  decreased.  The  legality  or  otherwise  of  the 
system,  has,  moreover,  not  yet  been  settled  in  any  court  of  law. 

In  the  paper  read  recently  on  "  Friction  as  affected  by  Lubrication," 
Mr.  W.  F.  Parish,  the  chief  technical  adviser  to  the  Vacuum  Oil 
Company,  gives  the  results  of  exhaustive  tests  made  by  himself  on 
different  lubricants  under  various  conditions— no  less  than  28  slides  of 
diagrams  and  of  machines  used  in  taking  them  were  exhibited.  The 
variations  in  one  mill  at  different  times  of  day  and  under  differing 
conditions  as  to  temperature  and  moisture,  not  to  mention  lubricants 
of  sorts,  were  surprising.  The  paper  which  is  given  in  full  is  well 
worthy  of  careful  study,  and  it  was  followed  by  a  lively  discussion 
which  will  be  printed  in  the  next  circular. 


Faraday  House. — The  new  premises  of  the  Electrical  Standardising, 
Testing  and  Training  Institution  at  66-70,  Southampton  Row,  W.C., 
was  completed  and  ready  for  the  reception  of  students  for  the  summer 
term  on  May  i. 
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FEEDERS  AND  RETURNS  OF  ELECTRIC 
TRAMWAY  SYSTEMS.* 


By  H.  E.  Yerbury,  A.M.I.E.E.,  A.M.I.Mech.E, 


I  purpose  confining  my  remarks  to  tramway  systems  supplied  with 
power  from  one  generating  station  at  500  to  550  volts,  as  it  is  beyond 
the  scope  of  one  paper  to  adequately  deal  with  multiphase  distribution 
with  direct-current  sub-stations,  multiple  stations,  battery  sub-stations, 
and  continuous-current  systems. 

Feeders. 

It  must  be  admitted  that  local  conditions  materially  affect  the 
general  arrangements  of  feeders,  and  the  most  economical  system  is 
determined  when  such  factors  as  gradients,  density  of  traffic,  per- 
missible voltage  drop,  and  load  curves  are  taken  into  consideration. 

In  the  early  days  of  electric  traction,  economy  was  the  primary  con- 
sideration, and  efficiency  seemed  to  take  second  place,  and  it  was  not 
unusual  to  find  that  expenditure  in  copper  was  cut  down  to  the  lowest 
possible  amount  consistent  with  safety,  and  as  the  inevitable  extensions 
were  proceeded  with  it  became  apparent  even  to  the  general  public 
that  a  considerable  drop  in  voltage  took  place  at  the  termini  of  tram- 
way systems.  It  is  recognised  that  a  variation  of  voltage  up  to  10  per 
cent,  does  not  materially  affect  the  satisfactory  working  of  a  tramway 
system,  and  in  the  arrangement  of  feeders  this  10  per  cent,  loss  should 
determine  the  limit  of  economical  and  efficient  distribution  by  con- 
tinuous current  from  one  generating  station. 

Where  electrical  energy  is  generated  at  a  low  cost  (as  for  instance, 
Sheffield  tramways  works  costs  -jSd.  per  unit),  the  working  radius 
from  the  power-station  may  be  extended,   for  cheap  power  often  com- 
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pensates  for  increased  distribution  costs,  and  either  heavier  conductors 
may  be  used  or  positive  boosters,  but  generally  speaking,  with  or 
without  boosters  it  is  uneconomical  to  run  a  large  service  of  cars  a 
greater  distance  than  3J  to  4  miles  from  the  source  of  direct  current 
supply. 

It  must  be  borne  in  mind  that  power  lost  on  mains  and  distributing 
feeders  costs  as  much  as  power  actually  taken  by  motors  on  cars,  and 
where  boosters  are  used  the  annual  capital  and  maintenance  charges 
on  boosters  plus  the  energy  taken  to  drive  them,  form  a  part  of  the 
distributing  costs  up  to  the  trolley  feeding  points. 

From  information  kindly  furnished  by  22  municipal  engineers 
relative  to  their  respective  tramway  undertakings.  I  find  that  the 
average  current  density  on  feeders  up  to  i  J  miles  in  length  amounts  to 
630  amperes  per  square  inch,  and  on  feeders  above  ij  miles,  527 
amperes  per  square  inch  under  ordinary  conditions  of  service,  and  the 
percentage  of  sectional  area  of  returns  to  feeders  on  an  average 
amounts  to  81  5  per  cent. 

In  the  past  too  much  value  was  placed  upon  the  parallel  circuits 
provided  by  the  trolley  wire,  and  as  high  resistance  wire  such  as 
phono-electric,  or  phosphor-bronze  is  now  largely  used  on  account  of 
lasting  properties,  it  is  not  always  advisable  to  consider  the  area  of 
trolley  wire  of  a  given  section,as  forming  an  equal  relative  proportion 
to  the  area  or  cross  section  of  the  feeders. 

Taking  an  average  from  the  above  systems,  there  are  3,208  yards  of 
double  line  fed  from  one  positive  feeder.  In  arranging  a  system  of 
feeders  and  returns,  allowance  should  be  made  for  abnormally  heavy 
loads  such  as  occur  during,  say,  a  heavy  fall  of  snow  or  exceptional 

*  Paper  read  before  the  Leeds  Section  of  the  Institute  of  Electrical  Engineers, 
April  13.  19-5. 


traffic,  and  the  product  of  amperes  into  miles  is  a  simple  and  con- 
venient method  of  calculating  section  of  cable  required,  length  of  same 
and  position  on  rails  of  return  conductors.  To  comply  with  the  Board 
of  Trade  requirements  and  to  use  as  little  copper  as  possible,  and  to 
waste  as  little  energy  as  possible  in  distribution  and  returns,  are  the 
principal  considerations. 

The  average  length  of  positive  feeders  on  nineteen  large  systems  is 
2,256  yards,  and  on  return  cables  the  average  length  is  1,419  yards. 
Where  return  cables  are  of  this  length,  a  considerable  drop  of  voltage 
is  bound  to  occur,  and  as  the  load  on  returns  does  not  fluctuate  to  the 
same  extent  as  on  feeders,  it  follows  that  k  much  heavier  loss  is 
incurred  under  these  conditions  than  would  take  place  if  the  power- 
station  was  situated  near  the  rails. 

It  is  customary  to  divide  trolley  lines  into  separate  sections,  each 
section  varying  from  one  to  three  miles  in  length,  being  fed  by  a 
distinct  feeder  from  the  power-station.  The  load  of  each  section  can 
then  be  noted,  and  the  system  can  be  so  arranged  that  all  feeders  work 
at  approximately  equal  current  density,  and  it  is  also  advisable  to  feed 
trolley  lines  at  both  ends  in  order  to  minimise  voltage  drop  and  equalise 
the  potential  difference  at  section  insulators. 

The  methods  of  feeding  on  nineteen  of  the  largest  systems  are  as  follows: 

Feeding  at  both  ends        7 

Feeding  at  one  end  only 3 

Feeding  at  centre  only     . .  . .         . .  . .  . .       3 

Feeding  both  ends  and  centre 4 

Feeding  one  end  only  and  centre  2 

In  the  writer's  opinion  it  is  advisable  to  split  up  sections  of  line  fed 
by  a  single  feeder  as  much  as  possible  in  the  centre  of  a  large  system , 
in  order  to  facilitate  the  cutting  out  of  feeders  or  overhead  line  in  the 
event  of  a  fault  occurring. 

In  the  early  days  of  electric  traction,  fuses  and  automatic  circuit 
breakers  were  placed  in  street  feeder  pillars.  These  were  found  to  be 
a  source  ofxx>atinual  trouble,  and  it  is  now  the  usual  practice  to  only 
have  circuit  breakers  (apart  from  those  on  cars),  on  the  switchboard  at 
the  power-station. 

Figure  i  is  a  plan  of  the  Sheffield  Corporation  tramway  system, 
showing  the  feeding  arrangements,  and  also  the  points  where  section 
insulators  divide  different  lines  fed  by  separate  cables. 

Returns. 
The  Board  of  Trade  rules  and  regulations  have  undoubtedly  a 
governing  influence  on  the  arrangement  of  return  conductors,  and  it  is 
found  in  practice  that  the  limit  of  seven  volts  drop  on  rails  can  be 
easily  complied  with  on  any  properly  designed  tramway  system.  The 
writer  regrets  that  the  prediction  set  forth,  principally  by  theoretical 
experts  in  the  early  days  of  electric  traction  in  England,  as  to  possible 
and  probable  damage  to  gas  and  water  pipes,  still  has  a  tendency  to 
cause  alarm  to  owners  of  such  pipes,  and  in  at  least  one  instance  great 
precautionary  measures  have  been  adopted,  the  case  in  point  being 
the  Sheffield  United  Gas  Light  Company,  who  succeeded  in  getting 
the  following  protective  provision  inserted  in  the  Sheffield  Corporation 
.\ct  of  igoi  : 

*•  Notwithstanding  anything  contained  in  the  said  Acts  of  1896, 
1897,  njoo,  or  this  Act,  if  it  be  proved  that  any  injury  or  damage 
to  auy  mains,  pipes,  or  apparatus  of  the  Sheffield  United  Gas 
Company  shall  have  resulted  from  fusion  or  electrolytic  action 
caused  by  any  currents  generated  or  used  for  the  purpose  of  elec- 
tric traction  on  any  tramways  for  the  time  being  belonging  to  the 
Corporation,  nothing  in  the  said  Acts  or  this  Act  shall  relieve  the 
Corporation  from  any  liability  to  make  compensation   for  such 
injury  or  damage  which  would  have  existed  but  for  the  passing  of 
the  said  Acts  and  this  Act." 
The  company  asked  the  Corporation  to  give  the  usual  undertaking 
to  insert  the  clause  in  the  bill,  but  this  the  Corporation  declined  to  do, 
contendmg  that  the  regulations  of  the  Board  of  Trade  were  an  ample 
protection  to  the  company.    The  gas  company  petitioned  against  the 
bill,  and  a  stiff  fight  resulted  on  the  matter  before  a  Parliamentary 
Committee  of  the  House  of  Commons,  which  ultimately  decided  to 
give  to  the  company  the  protective  clause  above  mentioned. 

I  may  say  that  efforts  have  been  made  by  various  companies  to 
induce  Parliamentary  Committees  to  insert  a  similar  protective  clause 
in  their  interests  in  other  bills  of  local  authorities  seeking  powers  to 
lay  down  tramways,  but  I  believe  that  in  no  instance  has  a  Parlia 
raentary  Committee  given  such  a  protective  clause  since  such  a  clause 
was  inserted  in  the  Sheffield  bill  of  1901. 

Since  the  passing  of  this  Act,  and  up  to  the  present  time,  a  worthy 
and  esteemed  member  of  our  profession  is  retained  by  the  gas  com- 
pany, and  every  facility  is'  afforded  by  the  writer  to  this  gentleman  for 
periodical  D.P.  tests  to  be  taken  over  our  entire  system,  and  I  am 
happy  to  say  that  in  no  single  instance  has  a  higher  D.P.  been  recorded 
than  is  allowed  by  the  Board  of  Trade.  Possibly  in  due  course  the 
company  will  realise  that  the  theories  relating  to  electrolytic  troubles 
have  been  overrated,  and  that  the  real  grievance,  if  any,  should  be 
directed  to  nature,  or  mother  earth. 

Fortunately,  the  Sheffield  water  department  is  under  the  control  of 
the  Corporation,  otherwise  interesting  cases  would  undoubtedly  be 
brought  forward  whenever  a  lead  or  cast-iron  pipe  had  to  be  renewed 
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owing  to  pitting  or  corrosion  caused  by  the  nature  of  the  soil  in  which 
such  pipe  was  embedded. 

The  following  analysis  shows  what  effect  has  been  produced  by 
laying  cast-iron  pipes  in  soil  largely  composed  of  ashes  from  steel 
works  in  Sheffield. 

After  a  period  of  two  years  one  of  these  pipes  burst,  and  when 
removed  and  broken  up  it  had  the  appearance  and  hardness  of  plum- 
bago.    An  analysis  of  this  iron  gave  the  following  result : 

Iron . .  . .  . .         . .         . .       36*60  per  cent. 

Silica  27*00        ,, 

Alumina 15*50 

Graphite 1680        ,, 

Lime  ..         ..         1*20        ,, 

Oxygen,  &c.,  by  difference         . .  2*90 

Total        loo'oo 

The  writer  has  also  seen  lead  pipes  and  cast-iron  pipes  pitted,  and 
often  holes  eaten  right  through,  such  effect  being  undoubtedly  caused 
by  chemical  action  (and  possibly  galvanic)  set  up  by  the  corrosive 
properties  of  the  soil.  Fig.  2  shows  a  piece  of  9  in.  cast-iron  water 
main  which  was  taken  up  in  August.  1892,  many  years  before  electric 
tramways  were  started  in  Sheffield.  These  pipes  were  laid  in  1875,  and 
when  taken  up  were  in  perfect  condition  except  where  in  contact  with 
the  acid  sub-soil. 


Fig.  2. 

As  grey  forge  pig  iron  is  very  extensively  used  for  gas  and  water 
pipes  and  it  contains  a  large  amount  of  free  graphitic  carbon,  in  the 
writer's  opinion  this  iron  is  more  susceptible  to  pitting  than  what  is 
known  as  white  iron,  which,  owing  to  its  hardness,  is  difficult  to  drill 
and  cut,  and  for  that  reason  is  not  used  as  extensively  as  the  softer 
metal,  although  it  undoubtedly  lasts  longer  relatively,  no  matter  what 
soil  it  is  embedded  in.  The  following  is  an  average  analysis  of  both 
metals  : 

Grey  Forge  Pig  Iron. 

91-88  per  cent. 
0-56 


Stavelev 
Iron  by  difference. 
Combined  carbon. 
Graphitic  carbon 
Manganese . . 
Silicon 
Sulphur 
Phosphorus 


2-90 
o-8i 

2*34 
0*09 
1-42 


lOO'OO  ,, 

Staveley  White  Iron  (slightly  mottled  in  parts). 
Iron  by  difference. .  92*90  per  cent. 

310 
0*90 


Combined  carbon 
Graphitic  carbon 
Manganese . . 
Silicon 
Sulphur 
Phosphorus 


i-oi 

045 
0-28 
1-36 


In  considering  possible  damage  to  water  and  gas  pipes  by  earth 
currents,  it  is  advisable  to  take  into  account  the  length  of  the  tramway 
routes,  inside  which  the  rails  are  negative  to  earth  and  pipes,  and  to 
apply  what  might  be  called  a  theoretical  rail  potential  curve. 

In  order  to  compare  an  ordinary  rail  return  system  with  one  having 
negative  return  conductors,  from  Fig.  3  we  draw  above  the  rails  as 
abscissa?  the  D.P.'s  which  would  correspond  to  the  different  parts  of 
the  rails,  assuming  no  current  escaped  to  the  earth.  Take  the  area 
enclosed  by  curve  CDE  and  erect  a  rectangle  of  same  area  on  CE. 
The  height  of  this  rectangle  CF  will  then  be  equal  to  earth  potential. 
The  true  earth  potential  is  really  not  represented  by  the  line  FG 
owing  to  varying  differences  of  potential  on  the  rails  which  make  the 
line  to  be  approximately  in  the  position  indicated  by  the  dotted  line. 

It  will  be  seen  that  the  theoretical 
D.P.  is  represented  by  a  parabolic 
curve,  whose  apex  D  is  situated  at 
the  end  of  the  track.  The  equal 
areas  indicated  by  positive  and  nega- 
tive signs  denote  with  the  positive 
sign  where  rails  are  positive  to  the 
mass  of  earth,  and  in  the  negative 
sign  where  the  mass  of  earth  is  posi- 
tive to  rails.  '*  Y  "  may  be  taken  to 
denote  the  neutral  point  on  rails,  and 
the  negative  booster  cable  should 
be  connected  to  a  point  beyond  the 
neutral,  from  one-half  to  two-thirds 
of  the  total  distance  from  generating 
station  or  central  return  feeder  point. 

Negative  Boosters. 

The  writer  had  experience  with  the  first  negative  booster  introduced, 
which  was  running  in  connection  with  the  Bristol  Tramways  in  1897. 

Originally,  booster  cables  were  run  at  high  current  density,  and  the 
boosters  were  designed  for  a  voltage  ranging  from  80  to  120.  This  was 
found  to  be  very  uneconomical,  and  present  practice  favours  40  volts 
as  being  the  largest  loss  that  can  be  considered  economical. 

Although  the  voltage  generated  by  the  armature  of  booster  is  directly 
proportional  to  the  current  passing  throngh  the  field  coils- in  series 
with  trolley  wire  feeders,  a  booster  throughout  its  range  cannot  per- 
fectly compensate  for  the  drop  in  cables.  Hence  the  motor  and 
booster  should  be  developed  from  apparatus  which  would  normally 
have  nearly  twice  the  capacity  at  which  it  is  rated  as  a  motor  generator 
set,  as  it  will  be  readily  seen  that  if  the  field  magnets  are  saturated, 
automatic  regulation  ceases. 

A  few  remarks  upon  the  calculation  of  boosted  return  conductors 
may  be  of  interest.  In  Fig.  4  we  have  a  route  length  of  seven  miles, 
and  for  simplicity,  consider  the  power-station  to  be  situated  in  the 
centre  of  the  system.  When  the  resistance  of  the  rails  is  known  and 
the  car  service  and  average  speed,  it  is  an  easy  matter  to  calculate  the 
total  amount  of  current  to  be  returned,  and  the  points  where  the  return 
conductors  should  be  connected  to  rail. 

Power  Station 
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2MiUs 


m 


Rail 
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V^l^-^- 
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jt     lyzMt/M      ^ 


Fig.  4. 

Assume  cars  have  a  two  and  a  half  minutes'  service,  and  are  running 
at  a  speed  of  eight  miles  per  hour.  From  point  A  to  end  of  track  on 
either  side  there  would  be  twenty- two  cars  about  586  yards  apart',  and 
the  total  current  (at  25  amperes  per  car)  would  be  550  amperes.  From 
point  B  to  end  of  line  we  should  have  nine  cars  taking  a  total  current 
of  225  amperes. 

The  current  from  A  to  B  we  will  assume  will  be  returned  by  the 
non-boosted  cable  near  the  power-station.  Four  well  bonded  100  lb. 
per  yard  rails  will  have  a  resistance  of  about  012  ohms  per  mile,  and 
on  the  system  indicated  we  should  have  approximately  a  D.P.  of  2*5 
volts  between  the  end  of  track  and  point  B. 

To  deal  with  the  current  beyond  point  B,  two  negative  boosted 
cables  should  be  bonded  to  the  rail  from  one-half  to  two-thirds  of  the 
distance  from  cenUe  of  system  to  the  extreme  ends,  and  preferably 
also  two  positive  keders  should  feed  the  trolley  lines  near  these  points, 
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SO  that  each  booster  armature  would  be  excited  in  proportion  to  the 
load.  The  arrow  heads  show  the  direction  of  flow  of  current  back  to 
the  station.  Assuming  that  points  B  were  two  miles  from  the  power- 
station,  two  cables  each  of  -5  square  inch  sectional  area  would  be 
required  to  carry  the  current  from  the  above  points  (at  a  density  of 
450  amperes  to  the  square  inch)  through  the  booster  armatures  to  the 
power-station,  and  the  voltage  required  for  this  load  from  each 
machine  would  be  approximately  39  volts. 

The  relative  length  and  sectional  area  of  non-boosted  and  boosted 
feeders  on  a  system,  determine  the  amount  of  current  returned  through 
the  booster  cables  with  a  given  pressure.  Where  there  is  a  long 
distance  between  the  power-station  and  the  nearest  connection  to  rail, 
there  will  always  be  the  D.P.  between  these  two  points  tending  to 
return  current  to  negative  busbar.     This  must  be  borne  in  mind  when 


capacity  of  booster  and  sectional  area  and  length  of  cable  for  same  is 
determined,  whereas,  when  the  rails  are  in  close  proximity  to  the 
station,  with  only  a  small  pressure  between  rails  and  negative  busbar, 
the  voltage  generated  by  the  armature  of  booster  alone  will  determine 
the  current  returning  by  the  boosted  cable. 

Fig.  5  illustrates  the  system  of  feeders  and  returns  on  the  Schone- 
berg  Tramways,  at  Berlin,  a  description  of  which  appeared  in  the 
Elcctrotechuische  Zeitschrift.  The  longest  distance  from  the  power- 
station  extends  in  an  east  to  west  direction  from  Griinewald  to  Treptow, 
and  is  approximately  4J  miles.  As  heavy  traffic  only  occurred  on 
Sundays,  it  was  not  deemed  necessary  to  instal  a  polyphase  or  alternating- 
current  gene  ating  station  with  sub-stations,  and  an. ordinary  D.C. 
system  with  booster  return  cables  was  adopted. 

There  are  five  positive  feedmg  points,  and  on  the  rail  return  there 
are  two  points  where  the  return  cables  are  connected,  viz.,  to  point  P. 
near  the  generating  station,  and  the  other  to  rail  point  i,  situated  near 
the  positive  feeding  point  i.  This  point  is  connected  to  the  generating 
station  through  the  booster  armature  by  a  cable  lysq.  in.  sectional 
area.  The  field  excitation  of  the  booster  is  provided  by  the  total 
feeding  current  to  points  i,  2,  and  3.  (In  the  illustration  the  parallel 
feeders  are  indicated  by  a  single  dotted  line.)  The  currents  flowing  to 
these  three  points  return  to  the  generating  station  by  means  of  the 
booster  return  cable,  whilst  the  current  flowing  to  points  4  and  5  return 
direct  by  means  of  the  rails.  These  rails  were  found  too  small  for  the 
heavy  current,  and  the  D.P.  too  great,  hence  supplementary  cables 
were  connected  to  rails  having  a  total  sectional  area  of  31  sq.  in.  The 
maximum  output  of  the  boosters  for  this  scheme  is  50  volts  at  1,100 
amperes. 

A  similar  system,  designed  by  Mr.  H.  F.  Parshall,  has  been  installed 
in  i:)ublin  and  Bristol.  In  Dublin  there  are  18  positive  feeding  points 
and  four  corresponding  negative  return  cables.  Each  of  the  latter 
return  the  current  taken  10  four  or  five  feeding  points,  exactly  as  on 
the  Schoneberg  Tramways  at  the  point  i.  The  four  boosters  at  the 
generating  station  are  each  excited  by  the  current  to  four  or  five  posi- 
tive feeders,  which  number  may  be  altered  as  desired  by  an  arrange- 
ment of  switches  at  the  power-station.  On  the  Bristol  tramway  system 
there  are  three  negative  boosters,  each  dealing  with  an  average  load  of 
1,000  amperes  at  40  volts.  Two  of  these  are  excited  by  three  positive 
feeders,  and  one  is  excited  by  two  positive  feeders. 
Rails  and  Electrolysis. 

As  it  has  been  found  that  rails  low  in  carbon  but  of  high  electrical 
conductivity  wear  far  too  rapidly,  il  is  now  customary  to  specify  rails 
having  a  higher  percentage  of  carbon,  and  as  there  are  now  many  forms 
of  welded  rails,  all  of  which  at  the  joint  have  a  conductivity  less  than 
that  of  an  ordinary  solid  rail,  and  as  manganese  steel  is  being  largely 
used.  It  is  not  advisable  to  cut  down  the  sectional  area  of  copper,  either 
in  bonds  or  return  cables,  to  the  lowest  possible  amount  when  a  tram- 
way system  IS  designed,  as  oxidisation  invariably  takes  place  at  joints, 


thereby  increasing  the  resistance,  and  the  writer  has  also  found  that  in 
some  systems  of  welding  the  metal  has  been  honeycombed  to  such  an 
extent  that  copper  bonds  have  had  to  be  inserted. 

Fig.  6  shows  a  section  of  welded  rail  which  before  being  broken  in 
testing  machine  appeared  to  be  perfect,  and  as  this  one  test  piece  was 
taken  from  many  having  the  same  exterior  appearance,  it  may  be 
assumed  that  others  are  in  an  equally  bad  state,  hence  the  advisability 
of  having  at  least  one  copper  bond  across  each  joint.  Needless  to  say. 
in  a  weld  similar  to  the  one  shown,  the  resistance  would  mcrease  in 
course  of  time  owing  to  water  finding  its  way  to  the  porous  metal  and 
oxidisation  taking  place. 

It  is  well  known  that  under  favourable  conditions  electrolytic  action 
may  take  place  with  a  very  small  difference  of  potential,  and  recom- 
mendations were  made  in  the  early  days  of  electric  traction  in  England 
to  bond  adjacent  water  and  gas  pipes  to  rail  in  order  to  prevent  this 
action.  I  am  not  aware  that  this  is  done  on  any  system  in  England, 
neither  do  I  consider  it  necessary,  for,  in  my  opinion,  it  is  advisable  to 
leave  all  pipes  to  take  care  of  themselves,  as,  if  proper  attention  is 
given  when  pipes  are  laid  as  to  nature  of  soil  and  corrosive  properties 
of  same,  there  need  be  no  fear  of  further  trouble  caused  by  stray 
current  from  a  tramway  system  if  the  arrangement  of  feeders  and 
returns  are  set  out  in  a  proper  manner. 

It  is  desirable  in  plotting  the  return  cables  to  bear  in  mind  that  in 
the  first  place  it  is  not  necessary  to  reduce  the  potential  of  the  rails 
between  the  termini  and  any  portion  of  the  track  below  say  4  to  5 
volts  under  normal  working  conditions,  and  where  return  cables  are 
connected  to  rails  the  potential  at  these  points  should  not  fall  below 
I  volt. 

Normal  earth  currents  have  always  been  known  to  exist,  and  the 
writer  has  taken  tests  in  SheiBeld  on  a  Sunday  morning,  before  the 
tramway  service  has  been  started,  and  has  found  the  D.P.  between  gas 
and  water  mains  to  vary  in  different  parts  of  the  city  from  01  to  Wi 
volt. 

It  is  a  difficult  matter  to  trace  the  cause  of  these  D.P.'s,  and  without 
making  any  suggestion  of  possible  leakage  from  lighting  and  power 
circuits  owned  by  local  firms  who  have  their  own  generating  plants,  the 
writer  does  not  propose  to  voice  any  theories  relating  to  these  varying 
differences  of  potential.  From  tests  taken  it  has  been  found  that  the 
proximity  of  metal  pipes  to  rails  does  not  materially  affect  leakage 


Fig.  6. 

unless,  of  course,  the  pipes  are  in  actual  metallic  contact,  although 
where  the  earth  has  a  high  resistance  gas  and  water  maips  inter- 
connecting different  tracks  may  be  found  to  carry  a  higher  potential 
than  the  general  mass  of  earth.  However,  if  the  rails  are  kept  within 
the  Board  of  Trade  limit  of  1-48  volts  there  need  be  no  fear  of  elec- 
trolysis taking  place,  for  the  oxides  invariably  produced  on  the  surface 
of  the  rails,  and  also  on  iron  pipes,  form  a  protective  coating,  and 
tend  to  reduce  the  electrolytic  current. 

I  find  that  on  twenty-two  of  the  largest  Corporation  tramway  systems 
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fifteen  use  paper-insulated  lead-covered  cable  entirely :  four  use  both 
lead-covered  and  vulcanised-bitumen  cables,  and  three  use  vulcanised 
bitumen  only. 

It  will  therefore  be  seen  that,  although  very  strong  opinions  were 
expressed  as  to  the  entire  inexpediency  of  using  lead-covered  cables 
for  electric  feeders,  on  account  of  the  damage  likely  to  be  caused  to 
the  lead  sheathing  by  the  action  of  return  currents,  yet  the  largest  and 
most  important  undertakings  have  adopted  lead-sheathed  cables  with 
excellent  results  and,  in  the  writer's  opinion  from  actual  experience 
of  many  classes  of  cables,  lead-covered  cables  are  entirely  satisfactory, 
provided  the  sheathing  is  continuous  and  effectively  earthed.  It  is 
well  known  that  earthing  the  lead  covering  at  wrong  points  may 
actually  cause  electrolytic  trouble  instead  of  preventing  it. 

Of  the  fifteen  systems  above  mentioned  thirteen  earth  their  leads 
either  to  rail,  water  main,  or  earth  plate,  and  in  only  two  instances  are 
leads  not  earthed. 

In  the  writer's  opinion  it  is  most  desirable  to  effectively  earth  the 
sheathing  of  cables,  as  it  is  possible  to  produce  local  heating  (which 
may, produce  a  spark  capable  of  igniting  an  explosive  mixture  of  gas) 
by  reason  of  an  electro-magnetic  inductive  effect  upon  the  lead  when, 
say,  a  circuit-breaker  is  cutting  off  a  heavy  load  or  a  short  circuit 
owing  to  the  rapid  change  in  the  number  of  lines  enclosed  by  the 
circuit  formed  by  the  lead  sheathing,  an  imperfect  earth  connection, 
and  the  mass  of  earth.  This  inductive  effect  would,  of  course,  be 
intensified  where  cables  are  laid  in  iron  pipes.  A  sufficiently  high 
potential  to  cause  a  spark  could  only  be  attained  if  the  lead  sheathing 
was  reasonably  well-insulated  from  earth  throughout  its  length  except 
at  a  pwint  where  an  imperfect  contact  is  made,  and  a  spark  would  then 
pass  from  lead  to  earth.  In  nearly  every  case  a  drawing-in  system  of 
jc:able  laying  is  adopted  in  connection  with  tramway  systems,  principally 
owing  to  the  facility  afforded  for  withdrawing  small  cables  and  sub- 
stituting larger  ones  as  the  system  extends.  Of  i6  large  systems,  14 
have  a  drawing-in  system  only,  using  iron  and  earthenware  pipes,  and 
in  only  two  cases  are  cables  laid  on  the  solid  system. 
Board  op  Tradr  Regulations. 

I  purpose  briefly  to  deal  with  the  special  regulations  directly  relative 
to  the  paper. 

The  following  methods  have  been  adopted  on  22  Corporation  tram- 
way systems : 

Reg.  5  (a)  Earthplates  near  rail 8 

At  power-station  4 

At  both  places r 

Where  earthplates  are  not  in  use    . .         . .       9 
The  average  size  of  earthplates  used  is  5  ft.  square. 

The  revised  regulations  of  the  Board  of  Trade  dated  August,  1904. 
regulation  5  (6).  stipulate  that  earth  connections  not  less  than  20  yards 
apart  shall  be  constructed,  laid,  and  maintained  so  as  to  secure  elec- 
trical contact  with  the  general  mass  of  earth  so  that  an  E.M.F.  not 
exceeding  4  volts  shall  suffice  to  produce  a  current  of  at  least  2  amperes 
from  one  earth  connection  to  the  other  through  the  earth .  On  several 
tramway  systems  it  has  been  found  impossible  to  comply  with  this 
regulation  owing  to  the  high  resistance  of  the  soil,  and  in  Sheffield,  the 
soil  being  largely  composed  of  shale  and  marl,  the  highest  current  that 
can  be  product  with  4  volts  is  35  amperes.  On  14  systems,  nine 
cannot  comply  with  the  above  requirements,  and  on  only  five  systems 
can  this  result  be  obtained. 

Regulation  5  {c). — On  nine  systems,  owing  to  the  above  difficulty, 
connection  is  made  to  water  mains.  The  maximum  current  observed 
between  earth  plates  (or  water  mains)  and  rail  (or  negative  busbar)  as 
per  regulation  6  (i)  amounts  on  16  systems  to  12-5  amperes,  with  an 
average  load  of  2.800  amperes. 

With  respect  to  regulation  6,  it  has  also  been  found  that  owing  to 
the  very  high  resistance  of  the  earth  in  several  cases  it  is  impossible  to 
obtain  sufficient  current  to  satisfactorily  operate  a  recording  ammeter, 
but  on  eight  systems  the  following  methods  are  adopted : 

Recording  ammeter  in  street  pillar       2 

Maximum  demand  indicator  in  case,  placed  in  cable  pit      4 
Shunt  in  cable  pit,  with  leads  to  recording  ammeter 
at  station         2 

The  1894  Board  of  Trade  Regulations  respecting  earthplates  at  the 
power-station  being  connected  direct  to  negative  busbar  through  a 
recording  ammeter,  resulted,  in  the  writers  opinion  (based  on  experi- 
ence), in  serious  damage  to  lead  covered  cables,  for  it  will  be  readily 
seen  that,  where  a  power-station  is  situated  some  distance  away  from 
the  track,  owing  to  the  drop  of  potential  on  return  cables,  there  will 
always  be  a  D.P.  ranging  in  some  cases  according  to  distance  and  load, 
from  ten  to  twenty  volts  between  rails  and  negative  busbar.  Con- 
sequently, when  there  is  a  path  of  low  resistance  from  the  earth  plates 
near  the  power-station  to  negative  busbar,  you  invite  current  to  return 
via  the  lead  covermg  of  cables,  and  the  writer  has  seen  numerous  cases 
where  serious  oxidization  has  taken  place,  this  being  especially  notice- 
able in  most  cable  pits  where  the  lead  has  been  resting  on  bell  mouths 
of  iron  pipes,  with  the  result  that  a  white  deposit  has  been  formed. 
Happily  the  Board  of  Trade  regulations  were  revised  in  1903.  and  it 
is  now  specified  that  the  generator  shall  have  no  other  connection  witli 


earth  save  than  by  that  of  insulated  return  cables.  This  revision 
entirely  obviates  trouble,  provided  the  lead  sheathing  is  effectively 
earthed  at  suitable  points. 

With  respect  to  leakage  from  lines  and  feeders,  it  has  been  found 
that  the  regulation  of  01  amperes  per  mile  can  easily  be  complied 
with.  Under  normal  conditions  the  leakage  on  fourteen  tramway 
systems  does  not  exceed  005  amperes  per  mile. 

The  latest  Board  of  Trade  regulations,  dated  August.  1904,  stipulate 
that  the  maximum  current  on  rails  should  not  exceed  9  amperes  to  the 
square  inch.  This  regulation  is  likely  to  affect  systems  where  there  is 
a  large  amount  of  double  track  on  outlying  districts  joined  by  a  single 
line,  say  in  narrow  streets  near  the  centre  of  system. 

On  fourteen  large  tramway  systems  no  trouble  is  anticipated  with 
respect  to  this  clause,  but  four  express  the  opinion  that  there  is  likely 
to  be  a  difficulty  in  attempting  to  comply  with  this  regulation. 


LONDON  COUNTY  COUNCIL  TRAMWAY 
MATTERS. 


Fresh  Tramway  Capital  Expenditure. 

At  a  meeting  of  the  London  County  Council  on  April  4,  the  Finance 
Committee  presented  a  report  containing  the  annual  estimates.  They 
stated  that  the  estiinates  represented  the  amounts  which  the  various 
Committees  desired  to  spend  during  the  year  1905-6,  and  during  the 
half-year  to  September  30.  1906.  Some  of  the  works  were  already  in 
hand ;  some  were  within  the  powers  of  the  Council,  but  not  yet 
sanctioned  by  them  ;  and  some  were  works  under  bills  promoted  in  the 
present  session  of  Parliament.  Considering  the  estimates  as  a  whole, 
the  Committee  pointed  out  that  experience  had  shown  that  such 
estimates  had  invariably  proved  to  be  much  in  excess  of  actual  require- 
ments, and  the  Finance  Committee  had  impressed  upon  the  other 
committees  the  necessity  of  keeping  the  estimates  as  closely  as  possible 
to  actual  requirements,  and  this  was  now  to  a  large  extent  being  done. 
The  total  estimates  now  submitted  for  the  year  1905-6  amounted  to 
^5, 860,470.  including  ^^500,000  for  contingencies.  The  total  estimates 
for  the  half-year  ending  September  30,  1906,  were  /2, 399. 400,  including 
/2oo,ooo  for  contingencies.  Out  of  these  totals,  the  expenditure  for 
tramways  was  put  at  ;f  1,100,000  for  the  year  1905-6,  and  at  £400,000 
for  the  half-year  ending  September  30,  1906.  Under  the  Council's 
Subways  and  Tramways  Act  the  estimate  for  the  year  was  ;f 53,000, 
and  for  the  half-year  to  September  30,  1906,  it  was  ;^22,ooo.  For  the 
corresponding  periods  the  estimated  expenditure  under  the  Council's 
bill  in  the  present  session,  if  it  became  law,  was  £97,000,  and  ;f 83,000. 
The  total  tramway  estimates  accordingly  for  the  two  periods  were 
/i, 250.000  and  ;f 505. 000  respectively. 

Car  Shed  for  Hammersmith. 

The  Committee  stated  that  their  attention  had  been  drawn  to  some 
freehold  property  in  Hammersmith  Road,  which  was  about  to  be  sold, 
and  the  site  of  which  seemed  to  be  admirably  adapted  for  the  erection 
of  a  car-shed  required  for  the  working  of  the  tramways  from  Putney 
Bridge  to  Harlesden.  The  Committee  had  reported  on  the  subject, 
and  the  Council  had  approved  an  estimate  in  December  last  of  ;f9,5oo 
to  cover  the  cost  of  acquisition.  The  Committee  now  reported  that 
the  site  had  been  acquired  for  ;f9.ooo. 

Chief  Officer's  Visit  to  America. 
The  adjourned  report   recommending   the  chief   officer's   visit   to 
America  was  now  unopposed,  and  was  adopted  without  debate. 

Tramways  v.  Motor  Omnibuses. 

On  the  adjourned  report  recommending  construction  of  the  Batter- 
sea,  Wandsworth,  etc.,  tramways  on  the  conduit  system. 

Sir  Melville  Beachcroft  moved  the  reference  back  on  the  ground 
that  the  route  proposed  was  suitable  for  the  overhead  system,  or  at  any 
rate  a  combined  system  of  trolley  and  conduit.  He  had  grave  doubts 
whether  it  would  be  possible  to  electrify  all  the  tramways  on  the  under- 
ground system,  and  believed  that  the  Council  would  have  to  face  the 
question  of  more  economical  construction.  Developments  were  in  the 
air,  and  better  methods  might  shortly  be  discovered  to  supersede 
existing  systems. 

Mr.  A.  Smith  pointed  out  that  the  local  authorities  objected  to  the 
overhead  system. 

Mr.  S.  Collins  urged  that  what  had  been  done  for  other  districts 
should  also  be  done  for  Wandsworth. 

Mr.  T.  P.  Gaskbll  supported  the  Committee's  report,  thinking  that 
the  Council  having  commenced  with  the  conduit  system  must  continue 
that  system.  In  certain  parts  of  the  new  route  there  would  be  great 
objection  to  the  trolley  system. 

Mr.  E.  Collins  contended  that  the  trolley  system  was  not  as  un- 
sightly as  represented,  and  that  the  coming  of  the  motor  'bus  should 
influence  the  Council  in  adopting  the  most  inexpensive  form  of  t>action. 

Mr.  J.  Burns.  M.P..  strongly  opposed  the  amendment,  on  the  ground 
that  the  district  concerned  was  no  longer  suburban  in  character.  He 
advised  the  CouncW,  even  if  electrifying  the  Northern  system,  to  take 
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the  plunge  boldly  for  the  conduit,  and  suggested  that  for  a  city  like 
London  only  the  best  system,  although  costly,  was  at  all  worthy. 

Mr.  J.  W.  Benn.  MP.,  said  a  circular  had  been  sent  to  the  members 
of  the  House  of  Commons  asserting  that  the  tramways  did  not  pay. 
The  Council  had  now  had  seven  years  of  municipal  tramways.  In  the 
first  four  years  they  relieved  the  rates  by  ;f  83,000.  Then  came  recon- 
struction, and  with  it  a  loss  of  £"2,000  With  the  losses  they  had  been 
able  to  show  a  relief  of  ^69,000,  and  had.  in  addition,  carried  the 
largest  share  of  street  widening  cost.  This  year  they  were  about  to 
relieve  the  rates  by  £"6, 000.  Could  they  have  done  better  with  the 
southern  tramways  if  they  had  accepted  the  offer  on  the  same  terms 
as  granted  to  the  North  Metropolitan  Company  ?  The  Comptroller 
had  pointed  out  that  all  they  could  have  got  was  / 14, 500  a  year.  Now 
they  got  by  working  their  lines,  ;f  10,000  in  relief  of  the  rates,  /io,ooo 
in  cheaper  fares  and  other  concessions,  which  altogether  represented 
some  ^40,000  a  year.  Turning  to  the  subject  of  motor  'buses,  Mr.  Benn 
said  that  at  the  Elephant  and  Castle  in  the  busiest  part  of  the  day  they 
had  436  electric  cars  passing  that  point  per  hour.  It  would  require 
1,000  motor  'buses  to  carry  the  same  number  of  passengers.  Look  at 
the  space  occupied,  to  say  nothing  of  the  aroma.  (Laughter.)  Passing 
on  to  the  subject  of  the  use  of  main  thoroughfares.  Mr.  Benn  said  that 
while  motor  'buses  paid  nothing  for  the  use  of  the  roads  the  electric 
trams  supported  the  track  and  paid  rates  on  it.  The  tramways,  in  fact, 
were  great  contributors  to  the  rates.  The  motor  'bus,  on  the  other 
hand,  could  cut  up  the  roads  and  compete  with  the  tramways.  In  spite 
of  that  they  did  not  fear  that  competition.  The  motor  'bus  was  a  useful 
vehicle  that  had  a  great  future,  but  it  would  be  as  a  feeder  to,  not  a 
competitor  with  electric  tramcars. 

Mr.  Allen  Baker  briefly  replied,  and  explained  that  the  combined 
system  had  been  under  consideration,  but  there  were  physical  difliculties 
in  the  way  of  its  adoption  on  the  proposed  route.  With  regard  to 
motor  'buses,  the  time  was  coming  when  they  would  have  to  consider 
how  to  make  the  users  of  the  roads  who  now  escaped  payment  contribute 
their  fair  share  of  the  cost  of  upkeep. 

The  amendment  was  rejected  on  a  division  by  87  votes  to  15,  and  the 
Committee's  report  was  adopted. 

Data  Relating  to  Tramway  Costs. 

On  the  reception  of  the  report  of  the  Finance  Committee, 

Captain  Swinton  asked  Lord  Welby.  as  chairman  of  the  Finance 
Committee,  whether  he  would  consider  the  advisability  of  bringing  up 
a  report  showing  what  profit  or  loss  had  been  made  on  the  northern 
system,  which  was  leased  to  a  company;  what  had  been  made  on  the 
southern  system  ;  and  what  was  the  gross  cost  to  the  ratepayers  of  the 
widening  of  the  streets  along  which  tramways  were  laid  or  were  to 
be  laid  ? 

Lord  Welby,  in  reply,  said  that,  while  not  admitting  the  uncertainty 
in  the  minds  of  the  public  as  to  the  paying  properties  of  the  tramways, 
he  would  be  quite  happy  to  place  before  the  Council  in  clear  terms  the 
financial  position  of  the  tramways.  The  proper  time  to  raise  this 
discussion  would  be,  he  thought,  when  the  estimates  of  the  Highways 
Committee  were  before  the  Council.  He  would  take  the  first  oppor- 
tunity of  consulting  the  chairman  of  the  Highways  Committee  as  to 
whether  such  a  return  as  that  asked  for  could  be  obtained. 

The  estimates  submitted  by  the  Finance  Committee  were  approved. 

In  reply  to  Mr.  Hardy, 

Mr.  Allen  Baker  said  the  Denmark  Hill  tramway  would  be  one  of 
the  first  to  be  constructed,  and  he  hoped  it  would  be  ready  for  the 
opening  of  the  new  generating  station  next  year. 


Battersea  and  Wandsworth  Tramways. 
At  a  meeting  of  the  Council  on  April  11,  the  Highways  Committee 
urged  the  Council  to  proceed  as  soon  as  possible  with  the  reconstruc- 
tion of  the  tramways  in  Battersea  and  Wandsworth.  They  recom- 
mended that  an  expenditure  on  capital  account  not  exceeding  ^26,000 
be  sanctioned  in  connection  with  the  lowering  or  removal  of  drains, 
wires,  etc.,  rendered  necessary  by  the  reconstruction  of  the  tramways, 
and  that  the  Committee  be  authorised  to  make  arrangements  with  the 
Metropolitan  Water  Board  and  the  several  companies  concerned  to 
carry  out  the  work  at  the  cost  of  the  Council. 

Salaries  of  Tramways  Staff. 

The  Committee  announced  that  they  would  submit  in  due  course  an 
estimate  in  respect  of  the  salaries  of  the  staff  required  for  the  lines 
which  were  about  to  be  constructed.  Up  to  the  present  time  the 
salaries  fixed  by  the  Council  had  been  ^7  per  week  each  for  the  resident 
engineers,  and  £$  per  week  each  for  the  assistant  engineers.  In  order 
to  ensure  the  retention  of  the  services  of  skilled  assistants,  the  Com- 
mittee considered  that  higher  maximum  rates  should  be  fixed,  and  they 
proposed  that  the  salaries  of  resident  engineers  should  be  at  a  rate  not 
exceeding  £8  per  week,  and  those  of  assistant  engineers  at  a  rate  not 
exceedinj?  £6  per  week  each.  They  recommended  that  an  expenditure 
on  capital  account  of  a  sum  not  exceeding  £2,500  be  sanctioned  in  con- 
nection with  the  engagement  of  temporary  assistants,  and  that  the 
Committee  be  authorised  to  make  the  necessary  arrangements  for  the 
engagement  of  the  staff. 


Construction  of  Highgate  Tramways. 
The  Committee  reported  that  they  had  conferred  with  the  Middlesex 
County  Council  with  regard  to  the  arrangements  to  be  made  for 
working  the  authorised  tramways  in  Archway  Road,  Highgate,  on  the 
overhead  system  of  electric  traction.  It  was  suggested  that  the  new 
lines  should  be  worked,  in  the  first  instance,  as  part  of  the  light  rail- 
ways outside  London,  which  have  been  constructed  by  the  Middlesex 
County  Council  to  the  county  boundary  at  Highgate  Archway,  and 
which  would  shortly  be  opened  for  traffic.  Immediately  after  the 
Easter  vacation  the  Committee  intended  to  submit  to  the  Council  the 
terms  of  agreement  which  it  was  proposed  should  be  entered  into 
between  the  Council,  on  the  one  hand,  and  the  Middlesex  County 
Council  and  its  lessees,  the  Metropolitan  Electric  Tramways,  Limited, 
on  the  other.  They  considered  it  desirable  to  obtain  the  necessary 
tenders  in  the  meantime  in  order  that  the  Council  might  be  in  a  posi- 
tion to  commence  work  of  construction  as  soon  as  possible.  They 
recommended,  therefore,  that  the  Highways  Committee  be  authorised 
to  obtain  tenders  for  the  construction  of  the  Archway  Road  tramways, 
and  that  the  chairman  or  vice-chairman  of  the  Highways  Committee 
be  authorised  to  open  the  tenders  during  the  Easter  vacation. 

North  Metropolitan  Tramway  Question. 

The  Highways  Committee  also  submitted  a  long  special  report 
dealing  with  the  acquisition  of  the  remaining  term  of  the  lease  to  the 
North  Metropolitan  Tramways  Company.  The  Committee  jwinted 
out  the  importance  of  the  speedy  adoption  of  electric  traction  on  the 
northern  lines,  and  stated  that  they  had  come  to  the  conclusion  that 
the  only  way  in  which  this  could  be  achieved  was  for  the  Council  to 
obtain  possession  of  these  tramways.  The  Committee  referred  to  the 
prolonged  negotiations  which  had  taken  place  with  the  North  Metro- 
politan Tramways  Company,  and  to  the  fact  that  as  only  about  four 
years  of  the  lease  to  the  Company  had  now  to  run,  the  time  remaining 
was  not  sufficiently  long  to  compensate  the  Company  for  the  disloca- 
tion of  traffic  which  must  occur  during  the  period  of  conversion.  If 
the  work  of  reconstruction  could  be  put  in  hand  forthwith,  the  electric 
working  of  the  northern  system  would  be  expedited  by  four  years.  If 
the  reconstruction  of  the  first  section  (22 J  miles  single  track),  which 
the  Council  had  already  decided  should  be  reconstructed  on  the  conduit 
system,  could  be  completed  by  the  time  of  the  opening  of  the  Green- 
wich station,  the  additional  load  on  that  station  would  ensure  an 
economy  in  the  working  compared  with  the  present  cost  of  working  the 
southern  system  which  was  estimated  at  a  very  considerable  sum.  The 
Committee  had  been  in  communication  with  the  Tramways  Company, 
and  the  basis  of  their  negotiations  had  been  the  surrender  of  the 
undertaking  by  the  Company  on  April  i,  1906,  upon  certain  payments 
being  made.  The  Company  had  expressed  its  willingness  to  sell  its 
interest  to  the  Council  for  /i  2 1,000,  and  the  Committee  were  of 
opinion  that  this  was  a  fair  sum.  The  figure  included  for  the  profits 
of  the  Company  was  based  on  the  capitalised  value  of  the  estimated 
net  divisible  profits  for  the  4}  years  of  the  lease  which  would  still 
remain.  It  was  also  proposed  that  the  Council  should  pay  to  the 
Company  for  the  horses,  cars,  etc.,  /3i4,586.  This  figure  would  be 
subject  to  adjustment  in  the  event  of  a  valuation  differing  from  it.  If 
this  plan  were  carried  out,  it  would  be  possible  to  make  the  preliminary 
arrangements  for  reconstruction  to  be  begun  immediately  after  acquisi- 
tion, so  as  to  permit  of  the  first  portion  to  be  ready  for  electric  working 
by  Christmas,  1906.  It  was  proposed  that  Mr.  H.  C.  Godfray,  solicitor 
to  the  Company,  should  be  retained  by  the  Council  until  the  date  at 
which  the  lease  expired — viz.,  June  24,  1910 — to  deal  with  third-party 
claims,  at  a  fee  of  ;f  1,000  per  year. 

The  Committee  had  had  before  them  calculations  of  the  results  of  the 
electric  working  of  the  lines  and  authorised  extensions  on  the  basis 
of  about  half  being  reconstructed  for  the  conduit  system  and  the 
remainder  for  the  trolley  system.  From  this  it  was  estimated  that  the 
annual  mileage  would  be  21.024,000,  and  that  the  profit  on  working  at 
5d.  a  car-mile  would  amount  to  ;f438,ooo  a  year,  and  deducting  id.  per 
car-mile  for  renewals,  or  ;f87,6oo,  there  would  be  an  estimated  profit 
of  ;f350,40o.  The  interest  and  repayment  charges  would  be  /36,ooo 
on  the  existing  horses  debt,  and  /'2i6,50o  on  the  additional  outlay  on 
reconstruction  for  electric  traction.  These  together  amounted  to 
/252,5oo,  and  when  that  sum  was  deducted  from  the  surplus  revenue 
there  remained  a  balance  of  £g'j,goo. 

These  figures  excluded  the  question  of  street  widenings,  and  if  any 
part  of  the,  cost  of  such  widenings  was  brought  into  the  tramways 
account  the  profit  would  be  correspondingly  diminished.  If  the  whole 
of  the  northern  lines  were  reconstructed  on  the  conduit  system  an 
additional  capital  expenditure  of  about  ^470,000  would  be  involved, 
resulting  in  additional  annual  capital  charges  of  about  ;^32,25o.  The 
Committee  proceeded  to  refer  to  various  questions  which  had  been  in 
dispute  between  the  Council  and  the  company,  and  it  was  suggested  in 
the  proposed  agreement  that  these  should  now  be  settled.  In  the  event 
of  the  Council  adopting  the  proposals,  the  directors  of  the  company 
would  at  once  summon  a  general  meeting  of  the  shareholders,  with  a 
view  to  the  confirmation  of  the  arrangement.  The  Committee  now 
asked  the  approval  of  the  Council  to  estimates  of  /i 2 1,000  and  ;f  3 15,000 
for  the  acquisition  of  the  company's  interest  in  the  lease,  and  for  the 
rolling  stock,   horses,   plant,   etc..    respectively.       They  also  sought 
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confirmation  of  the  suggested  agreement  and  of  the  settlement  of  the 
points  in  dispute. 

MiSCBLLANKOUS. 

The  Committee  reported  that  the  reconstruction  of  the  tramway 
junction  between  the  tramways  in  Camberwell  New  Road  an4  Church 
Street,  Camberwell,  had  been  completed,  and  that  a  short  junction 
line  had  also  been  constructed  from  Camberwell  New  Road  to  the 
authorised  tramways  in  Denmark  Hill. 

It  was  recommended  that  the  rate  of  pay  for  night  inspectors  engaged 
at  the  various  tramway  dep6ts  be  from  32s.  to  45s.  per  week,  the 
previous  maximum  having  been  42s.  per  week. 

All  the  tramway  reports  were  adopted  without  debate  or  question, 
except  the  report  of  the  Highways  Committee  on  the  acquisition  of  the 
North  Metropolitan  Tramways*  lease  which  stood  over  until  next 
meeting  in  accordance  with  the  standing  orders. 

Mr.  W.  B.  Bawn  moved  the  following  motion:  "That  it  be  referred 
to  the  Highways  Committee  to  consider  and  report  upon  the  desirability 
of  an  instruction  being  issued  that  only  one  fare  shall  be  demanded  in 
each  case  where  a  blind  person  accompanied  by  a  guide  travels  on  the 
Council's  tramways." 

Mr,  J.  Allen  Baker  opposed.  He  said  the  Committee  had  already 
considered  the  matter ;  the  tramways  were  not  run  as  a  benevolent 
concern,  but  on  business  lines. 

Mr.  Jefferys  pointed  out  that  the  concession  would  be  a  very  small 
one  monetarily. 

Mr.  Sanders  said  the  conductors  could  not  be  expected  to  know 
whether  persons  were  really  blind  or  not. 

Mr.  Bawn,  in  reply,  said  tickets  would  be  issued  by  the  Blind 
Societies. 

The  motion  was  defeated  by  a  large  majority. 


The  North  Metropolitan  Company's  Lease. 

At  the  meeting  of  the  Council  on  April  18.  the  Finance  Committee 
reported  that  the  Highways  Committee  had  forwarded  to  them  capital 
estimates  of  /t2i,ooo  and  /3i5,ooo  in  respect  of  the  acquisition  of  the 
remaining  term  of  the  lease  of  the  Council's  northern  tramways  granted 
to  the  North  Metropolitan  Tramways  Company.  The  Finance  Com- 
mittee regretted  that  owing  to  the  very  short  period  between  the  receipt 
of  these  estimates  and  the  adjournment  of  the  Council  for  the  Easter 
recess  they  were  unable  to  submit  the  estimates  before  Easter,  but  they 
hoped  to  be  in  a  position  to  do  so  at  the  first  meeting  of  the  Council 
after  the  recess. 

Precautions  against  Fire  in  Tube  Railways. 

In  a  report  presented  by  the  Fire  Brigade  Committee,  it  was  stated 
that  in  the  end  of  1904  the  Council  had  approved  the  course  taken  by 
the  Committee  in  informing  the  Board  of  Trade  that  the  Council 
would  raise  no  objection  to  the  Board's  proposal  that  the  chief  ofl&cer 
should  express  an  opinion  as  to  the  sufficiency  of  the  provision  made 
in  compliance  with  the  Board's  requirements  as  to  efficient  hydrants, 
hose,  and  fire  prevention  appliapces  for  the  underground  electric  rail- 
ways. The  chief  officer,  it  had  been  agreed,  was  to  express  an  opinion 
only  on  one  point,  viz.,  the  sufficiency  of  fire  appliances.  The  Com- 
mittee had  been  in  further  communication  with  the  Board,  and  an 
arrangement  had  been  arrived  at.  The  Board  would  serve  on  promoters 
of  underground  electric  railways  in  London  its  requirements  as  regards 
fire  precautions,  and  also  the  minimum  requirements  suggested  by  the 
Council  as  regarded  fire  appliances.  The  Board  would  also  call  upon 
promoters  to  furnish  the  Council  with  plans  of  their  railways  and 
stations,  showing  the  fire  hydrants  and  other  fire  appliances  proposed 
to  be  provided.  On  receipt  of  these  plans  the  Fire  Brigade  Committee 
would  obtain  reports  from  the  chief  officer,  and  their  decisions  on  the 
plans  and  any  further  requirements  would  be  communicated  to  the 
Board,  who  would  then  deal  with  the  promoters.  The  Committee 
recommended  approval  of  this  procedure. 

Construction  of  New  Tramways. 

The  Highways  Committee  reported  that  they  intended  to  submit  to 
the  Council  immediately  after  the  Easter  vacation  proposals  for  the 
construction  of  certain  tramways  that  had  been  authorised  under 
the  Council's  Acts  of  1902  and  1904.  and  the  reconstruction  of  some 
small  sections  of  existing  lines.     The  new  tramways  were : 

1 .  From  Camberwell  Green  to  the  junction  of  Lordship  Lane  and 

Crystal  Palace  Road. 

2.  From  the  termination  of  the  above  line  to  Dartmouth  Road. 

Forest  Hill. 

3.  From  Grove  Vale  to  Stuart  Road. 

4.  From  New  Cross  Road  to  High  Street,  Lewisham. 

5.  From  the  existing  terminus  in  Trafalgar  Road,  Greenwich,  to 

the  Black  wall  Tunnel. 

6.  From  Hammersmith  Broadway  to  Ix)wer  Richmond  Road. 
The  lines  to  be  reconstructed  were : 

7.  From  High  Street,  Lewisham,  to  Rushey  Green. 

8.  The  existing  line  in  Vauxhall  Bridge  Road. 

9.  A  portion  of  the  Woolwich  and  South  East  London  Tramways 

in  Woolwich  Road. 
The  total  length  of  the  tramways  affected  was  equal  to  about  23^ 


miles  of  single  line,  and  the  Committee  desired  to  obtain  approval  to 
the  system  of  electric  traction  to  be  adopted.  In  view  of  the  fact  that 
the  whole  of  these  tramways,  with  the  exception  of  the  line  from 
Hammersmith  to  Putney,  would  be  in  intimate  connection  with  the 
existing  southern  system,  the  Committee  were  of  opinion  that  the  work 
should  be  carried  out  upon  the  conduit  system.  As  regarded  the 
Hammersmith  lines,  the  Act  authorising  them  required  conduit 
traction.  Five  of  the  above-named  schemes  were  within  a  radiu5  of 
three  miles  from  the  Greenwich  Observatory,  and  it  was  improbable 
that  any  but  the  conduit  system  would  be  allowed  thereon  unless  under 
special  conditions.  The  Committee  suggested  that,  to  save  time,  the 
plans  should  be  forwarded  to  the  Board  of  Trade  and  to  the  local 
authorities  concerned.  The  Committee  recommended  that  the  Board 
of  Trade  be  asked  to  approve  the  adoption  of  the  conduit  system  on 
the  tramways  specified. 

Motor  Generators  for  Sub-Stations. 
The  Highways  Committee  further  reported  that  they  had  considered 
the  question  of  the  additional  plant  which  would  be  required  as  soon 
as  the  (ireenwich  generating  station  should  be  completed.  It  would 
now  be  necessary  to  obtain  eight  additional  induction  motor  generators 
for  the  sub-stations  at  Greenwich,  Clapham,  and  Streatham.  These 
machines,  together  with  those  which  would  be  transferred  from  the 
Bank  Side  temporary  station  to  Brixton  and  those  which  were  already 
permanently  installed,  would  be  sufficient  for  all  the  tramways  to  be 
worked  in  the  near  future  from  these  sub-stations.  Tenders  had  been 
received  for  the  eight  motor  generators  as  follows  : 

i      s.  d. 

Bruce,  Peebles,  and  Co.,  Ltd.,  Edinburgh         12,800    o    o 

The  Electrical  Co.,  Ltd.,  London  14.364    o    o 

Dick,  Kerr  and  Co.,  Ltd.,  London  i4,747  10    o 

.,  ,.  „        (alternative  tender)        13,660    o    o 

The  Electric  Construction  Co.,  Ltd.,  Wolverhampton       ...     14,940    o    o 

The  General  Electric  Co.,  Ltd.,  Binningham i5»49i    o    o 

The  Brush  Electrical  Engineering  Co.,  Ltd.,  Loughborough    15,590    o    o 
The  British  Westinghouse  Electrical  and   Manufacturing 

Co.,  Ltd ...    16,329    o    o 

The  British   Westinghouse  Electrical  and   Manufacturing 

Co..  Ltd.  (altenutive  tender) 15.917    o    o 

The  Phoenix  Dynamo  Manufacturing  Co.,  Ltd.,  Bradford...     17,187    o    o 

Siemens  Brothers  and  Co.,  Ltd.,  London  17.415  15    o 

.1  ..  f.  ..  (alternative  tender)    15,986  15    o 

The  British  Thomson- Houston  Co.,  Ltd.,  Kugby      »7.934    o    o 

The  British  Electric  Plant,  Co.,  Ltd.,  Alloa,  N.B 18,728    o    o 

Johnson  and  Phillips,  London      19.817    o    o 

None  of  the  alternative  tenders  met  the  Council's  requirements. 
The  lowest  tender  was  not  in  accordance  with  specification,  and  the 
second  one  was  not  in  order.  The  Committee  were  of  opinion  that 
the  third  tender — viz.,  that  of  Dick,  Kerr  and  Company,  Limited, 
amounting  to  ;^  14,747  ^os.,  should  be  accepted,  as  the  machines  offered 
by  this  firm  were  of  a  much  more  suitable  nature,  and  would  justify 
the  additional  exp>ense. 

Additional  Equipment  for  Greenwich  Power-Station. 

The  Committee  on  this  subject  pointed  out  that  in  October,  1904,  the 
Council  sanctioned  an  expenditure  of  ^3,000  for  the  wiring  and  fitting, 
for  electric  lighting  and  power  purposes,  of  the  Greenwich  electricity 
generating  station,  and  decided  that  the  installation  should  be  executed 
by  the  electrical  staff  of  the  tramways  department.  The  Committee 
found  now  that  the  cost  of  the  work  should  be  about  ;f4,5oo,  and  they 
recommended  that  expenditure  to  that  amount  be  authorised. 

The  Committee  had  considered  tenders  for  low-tension  cables,  cable- 
boxes,  etc.,  required  for  the  station,  the  following  ten  offers  having  been 
submitted : 

i    s.  d. 

W.  F.  Dennis  and  Co.,  London     2,151    3    5 

Johnson  and  Phillips,  London       2,214  13    i 

The  Western  Electric  Co.,  London        2,232    4    9 

The  British  Insulated  and  Helsby  Cables,  Ltd 2,438  17    6 

The  St.  Helens  Cable  Co.,  Ltd.,  Warrington 2,44611    3 

Siemens  Brothers  and  Co.,  Ltd..  London         2,465    3    7 

W.  T.  Glover  and  Co.,  Ltd.,  Manchester         2,523    i    o 

W.  T.  Henley's  Telegraph  Works  Co.,  Ltd.,  London  ...      2,553  »o    o 

Callender's  Cable  and  Construction  Co.,  Ltd.,  I^ondon      ...      2,593    1    o 

TheEdisonand  Swan  United  ElectricLightCo., Ltd., London      2,701    8  10 

The  Committee  were  of  opinion  that   the  tender  of  the  Western 

Electric  Company  should  be  accepted.    The  lowest  tenderers  proposed 

to  sub-let  the  work  to  a  German  firm,  but  the  Committee  understood 

that  the  extra  cost  of  making  a  detailed  inspection  of  the  material 

manufactured    in    Germany  would    more    than    counterbalance    the 

difference  between  this  tender  and  the  one  recommended  for  acceptance. 

They  recommended  accordingly  that  the  Western  Electric  Company's 

tender  be  accepted. 

The  Committee  had  considered  the  following  tenders  for  the  general 
electric  wiring  material  of  the  Greenwich  station  : 

i      s.  d. 

Conduits  and  Fittings,  Ltd.,  London      1,407    o    o 

The  General  Electric  Co.;  Ltd.,  London  1,413  13  n 

'1  he  Armorduct  Manufacturing  Co.,  Ltd.,  London 1,42314    9 

The  Edison  and  Swan  United  Electric  Light  Co.,  Ltd.       ...       1,424  16    u 

William  McGeoch  and  Co.,  Ltd.,  London        1,480    o    o 

The  Simplex  Steel  Conduit  Co.,  Ltd.,  Birmingham 1,697  11  n 

Verity's,  Ltd.,  London  (incomplete  tender)      1,144    4    " 

They  recommended  that  the  lowest,  viz.,  that  of  Conduits  and  Fittings, 
Limited,  should  be  accepted,  and  that  the  tenderers  be  allowed  to 
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sublet  to  Messrs.  Spagoletti  and  Company  the  supply  of  certain  of  the 
electrical  fittings. 

Archway  Road  Tramways. 

The  Highways  Committee  again  reported  on  the  subject  of  the  con- 
struction and  working  on  the  overhead  wire  system  of  the  authorised 
tramwavs  in  Archway  Road.  Highgate.  connecting  with  the  system  of 
the  Middlesex  County  Council  light  railways.  The  Committee  now 
submitted  for  approval  a  definite  scheme  for  the  leasing  of  this  line  for 
three  years  to  the  Metropolitan  Electric  Tramways,  Limited,  the 
lessees  of  the  Middlesex  County  Council.  The  Company  would  repair, 
and,  if  necessary,  renew  the  lines  and  overhead  equipment,  and  would 
work  these  tramways  and  provide  the  cars  and  electrical  power.  In 
return,  the  Middlesex  County  Council  would  pay  the  London  County 
Council  a  rent  of  /i,5oo  for  the  first  year,  ;f 2,000  for  the  second  year, 
and  ^2,500  for  the  third  year.  The  cost  of  construction  of  the  lines 
would  amount  to  about  ^5,650  and  the  overhead  equipment  to  about 
^900,  making  a  total  of  ;f6.55o.  The  widening  of  Archway  Road  at  a 
cost  of  about  ;f6.ooo  was  now  nearly  complete,  and  it  was  of  import- 
ance that  the  tramway  should  be  laid  at  the  same  time  as  the  paving 
works  were  being  carried  out.  The  Committee  recommended  approval 
of  the  proposal.  The  Finance  Committee,  commenting  on  the  subject, 
said  that  the  arrangement  appeared  to  be  financially  advantageous  to 
the  Council. 

The  adjourned  report  of  Highways  Committee  on  the  North  Metro- 
politan tramways  stood  over  until  after  the  recess.  The  further 
report  of  the  Highways  Committee  regarding  Archway  Road  tramways 
also  stood  over. 

On  the  ordinary  report  of  Highways  Committee. 

Mr.  J.  G.  Warren  asked  if  the  lease  of  the  North  Metropolitan 
Tramway  Company  were  acquired  would  the  whole  of  the  East 
London  tramways  be  electrified  on  the  conduit  system. 

Mr.  J.  Allen  Baker,  in  reply,  said  the  question  was  premature. 
The  Council  thought  half  the  lines  in  the  north  should  be  electrified 
on  the  conduit  system ;  the  remainder  was  still  a  matter  for  decision 
by  the  Council. 

The  report  was  adopted,  and  the  Council  rose  for  the  Easter  recess. 


LONDON  ELECTRIC  POWER  BILLS. 


In  the  course  of  the  further  consideration  by  the  Select  Committee 
of  the  House  of  Lords,  presided  over  by  the  Earl  of  Camperdown,  of 
the  Administrative  County  of  London  and  District  Electric  Power 
Company's  Bill. 

Mr.  John  Conacher,  general  manager  of  the  Metropolitan  Electric 
Supply  Company,  Limited,  examined  by  Mr.  Ram,  K.C.,  on  March  28, 
stated  that  with  regard  to  the  supply  by  existing  companies  to  railways, 
tramways,  canals,  and  docks,  certain  of  the  companies  he  represented 
and  some  other  companies  had  bills  before  Parliament. 

Mr.  Ram  :  Is  it  your  contention  or  your  belief  as  a  manager  that 
you  may  now  supply  power  to  railways,  canals,  and  so  forth  ? — The 
Witness:  Yes.  We  cannot  find  in  our  Orders  anything  which  gives 
us  a  right  to  refuse  a  supply  on  the  ground  that  it  is  to  be  used  for  any 
particular  purpose. 

Mr.  Ram  :  There  has,  however,  been  a  question  raised  that  you 
ought  not  to  be  allowed  to  supply  to  railways  or  tramways  who  will 
take  the  power  within  your  district  and  carry  it  outside  and  use  it 
outside.— The  Witness  :  Or  take  part  of  it. 

Mr.  Ram  :  In  the  bills  I  have  spoken  of,  which  have  been  promoted 
by  the  companies,  is  power  sought  to  clear  up  that  and  get  it  made 
plain  that  such  powers  shall  be  permitted  to  the  companies  supplying 
electric  power  ?— The  Witness  :  That  is  so. 

Mr.  Ram  :  In  your  opinion  would  that  make  it  perfectly  clear  that 
this  very  important  customer — namely,  the  railway  cr  the  tramway, 
shall  be  one  of  our  authorised  customers  whom  you  can  supply  ? — The 
Witness:  Quite. 

Mr.  Ram  :  You  have  no  doubt  yourself  that  you  are  entitled  to 
supply  such  power  now  ?     The  Witness  :  Yes,  we  have  no  doubt  at  all. 

Mr.  Ram  :  Have  you,  in  fact,  made  an  offer  to  the  Ix)ndon  County 
Council  to  supply  power  for  their  customers? — The  Witness  :  Yes,  we 
did  that  quite  recently. 

On  March  31  evidence  was  continued  on  behalf  of  the  borough 
councils  and  local  authorities,  following  upon  the  evidence  given  by 
the  electric  supply  companies  against  the  Administrative  County  of 
London  Bill. 

Mr.  C.  H.  Wordingham  declared  that  his  fear  of  danger  from  the 
large  ring  mains  was  danger  to  the  public  from  explosions,  and  he 
instanced  the  violent  explosion  which  occurred  in  Manchester  some 
years  ago  on  a  comparatively  small  main.  The  work  had  been  carried 
out  according  to  the  Board  of  Trade  regulations.  On  the  question  of 
the  crowded  condition  of  the  streets  as  to  mains,  he  thought  it  would 
be  extremely  inconvenient  to  have  any  further  breaking  up  of  the 
streets,  but  at  the  same  time  it  was  not  impossible. 

Mr.  G.  Bell,  electrical  engineer  to  the  Hammersmith  Borough 
Council,  stated  that  their  works  were  carried  on  at  a  profit.     The 


average  price  for  power  was  i'54d.  per  unit,  and  the  total  works  costs 
last  year  were  i-6d.     The  capital  cost  per  kilowatt  was  /40. 

Mr.  S.  Baynes.  electrical  engineer  to  the  St.  Pancras  Borough  Coun- 
cil, stated  that  the  amount  set  aside  to  the  relief  of  the  rates  out  of  the 
profits  of  the  electrical  undertaking  at  St.  Pancras  was  £io,ooq.  and 
there  was  also  a  reserve  fund  of  /jo.ooo.  The  revenue  last  year  from 
power  consumers  was  £4,666.  The  power  charge  had  decreased  from 
3d.  per  unit,  to  id.  per  unit.  The  demand  for  power  had  increased  by 
100  per  cent,  since  the  price  had  been  decreased  from  2d.  per  unit  to 
id.  per  unit. 

Mr.  P.  V.  McMahon,  engineer  to  the  City  and  South  London  Railway 
Company,  said  that  Company  generated  its  own  electricity  at  a  total 
cost  of  o  675d.  per  unit,  and  when  the  Euston  extension  was  opened  be 
anticipated  this  would  be  reduced  to  o-6iid.  He  could  not  see  any 
advantage  in  a  railway  company  taking  a  supply  from  an  outside  com- 
pany, as  all  control  would  be  lost  over  the  generating  station,  which 
was  the  heart  of  the  system,  and  this  was  the  opinion  of  most  other 
railway  companies. 

In  addressing  the  Committee  on  behalf  of  the  sixteen  local  authorities, 

Mr.  Freeman,  K.C,  employed  very  much  the  same  arguments  as 
had  been  used  for  the  electric  supply  companies  but  he  pointed  out  the 
exception  that  the  companies  were  liable  to  be  purchased,  and  the  local 
authorities  were  not.  His  clients  regarded  the  bill  as  very  important 
from  the  fact  that  Parliament  had  given  them  the  authority  to  invest 
the  ratepayers'  money  to  the  extent  of  five  and  a  half  millions.  With 
regard  to  competition,  in  no  single  instance  had  a  comp?iny  been  allowed 
by  the  Board  of  Trade  to  compete  with  a  local  authority  for  the  supply 
of  electrical  energy  under  a  subsequent  provisional  order,  nor  had  any 
power  company  been  allowed  to  supply  in  competition  with  a  borough 
council.  Further,  it  had  been  the  general  rule  in  past  years  to  exclude 
from  power  acts  local  authorities  who  were  doing  their  duty,  and  only 
to  give  the  power  company  a  wayleave  to  lay  mains  in  order  to  supply 
someone  on  the  other  side  of  the  town.  What  had  to  be  considered 
was  that  any  loss  which  was  Ukely  to  be  incurred  by  the  local  authorities 
through  the  operations  of  the  new  company  would  have  to  be  borne  by 
all  the  ratepayers,  and  not  only  by  those  who  were  consumers  of  elec- 
tricity. The  bill  would  be  prejudicial  to  the  public  interest  generally 
in  London. 

Mr.  Blennerhassett,  K.C,  addressed  the  Committee  on  behalf  of 
the  Westminster  City  Council,  and  evidence  was  given  in  support  by 
Mr.  J.  Himt,  town  clerk,  and  Mr.  J.  Bradley,  engineer. 

Mr.  Lewis  Coward,  K.C,  for  the  London  County  Council,  commented 
upon  the  prejudicial  effect  which  the  passing  of  the  bill  would  have  upon 
the  security  of  the  vast  sums  of  money  which  the  County  Council  had 
lent  to  the  borough  councils,  and  he  argued  that  the  proposals  in  the 
bill  were  premature,  having  regard  to  the  existing  condition  of  proposed 
legislation  on  the  subject,  and  they  should  be  rejected  until  the  whole 
matter  had  been  finally  settled  by  the  Government. 

Mr.  Williams  spoke  on  behalf  of  the  Stepney  Borough  Council,  and 
Mr.  W.  C  P.  Tapper,  electrical  engineer,  gave  evidence  in  support. 

On  Monday,  April  3, 

Mr.  W.  Bullock,  chief  engineer  to  the  West  Ham  Corporation, 
mentioned,  in  the  course  of  his  evidence,  that  the  tramways  were 
owned  by  the  Corporation,  and  extensions  were  contemplated,  also  to 
be  worked  by  electricity.  There  had  been  a  large  increase  in  the 
demand  for  power  in  the  borough  during  the  past  12  months,  and  a 
new  generating  station  had  been  erected  in  consequence.  The  Cor- 
poration believed  they  could  supply  all  power  requirements  at  less 
than  id.  per  unit. 

Mr.  H.  E.  Blain,  manager  of  the  West  Ham  Corporation  Tramways, 
said  it  was  estimated  that  when  the  whole  system  was  completed  the 
traffic  would  be  26,000,000  passengers  per  annum.  On  the  general 
question  of  the  breaking  up  of  streets,  there  was  the  possibility  of 
great  inconvenience  to  the  tramway  traffic. 

Mr.  Morten,  in  addressing  the  Committee  for  the  Corporation, 
referred,  among  other  things,  to  their  tramway  system,  and  pointed 
out  that  once  the  promoters  obtained  consent  to  supply  there  they 
would  have  to  lay  their  mains  underneath  the  tramway  track  owing  to 
their  consumers  possibly  being  on  different  sides  of  the  road.  For  the 
inconvenience  to  the  tramway  traffic  thus  caused  there  would  be  no 
compensation ;  all  the  company  would  have  to  do  would  be  to  reinstate 
the  road. 

On  Tuesday,  April  4, 

Mr.  Forbes  Lankester  put  forward  the  case  for  the  borough  of 
East  Ham,  mentioning  that  the  district  was  largely  a  working  class 
residential  one,  with  very  little  demand  for  power,  the  bulk  of  the 
supply  being  for  lighting  and  tramways.  But  if  at  any  time  there 
should  arise  a  large  demand  for  power  purposes  the  present  generating 
station  of  the  Corporation  was  amply  sufficient  to  meet  it  for  many 
years. 

The  cases  for  the  Hackney  Borough  Council,  the  Essex  County 
Council,  the  Urban  District  Councils  of  Woodford,  Leyton,  and 
Hampton,  and  the  Southwark  Borough  Council  were  next  considered. 

On  Wednesday.  April  5. 

Mr.  Balfour  Browne,  K.C,  on  behalf  of  nine  electric  companies 
in   London,  asked  that  a  definite  statement  should  be  made  by  the 
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promoters  with  regard  to  the  scope  of  their  bill  and  other  matters.  He 
also  wanted  to  know  something  definite  about  the  application  of  the 
scale  of  charges,  as  such  information  would  materially  assist  him  in 
conducting  his  opposition. 

The  Chairman  considered  that  all  these  matters  could  best  be  dis- 
cussed on  clauses,  if  the  bill  should  reach  that  stage.  He  could  assure 
the  opposition  that  it  was  their  intention  to  consider  very  carefully  the 
clauses,  but  in  the  meantime  they  must  take  the  bill  as  it  stood. 

Evidence  was  then  called  on  behalf  of  a  large  number  of   local 
authorities,  and   the  Corporation  of   Gravesend,    Islington   Borough 
Council,  and  the  Corporation  of  Croydon. 
On  Thursday.  April  6. 

The  local  authorities'  opposition  was  closed  with  the  hearing  of  the 
cases  of  Kingston  Corporation  and  the  districts  of  Ealing  and  Barnes, 
and  the  following  companies  were  next  heard :  Richmond  (Surrey) 
Electric  Light  and  Power  Company,  the  South  Metropolitan  Electric 
Lighting  Company,  the  South  Metropolitan  Gas  Company,  the  Gas 
Light  and  Coke  Company,  North  Metropolitan  Electric  Power  Supply 
Company,  the  Kensington  and  Netting  Hill  Electric  Lighting  Com- 
panies, South  Metropolitan  Electric  Light  and  Power  Company,  and 
the  County  of  London  Electric  Supply  Company. 
On  Friday,  April  7, 

Mr.  Balfour  Browne,  K.C,  addressed  the  Committee  on  behalf  of 
the  whole  of  the  electric  lighting  companies  of  London  against  the 
bill  being  allowed  to  proceed.  He  urged  that  the  competition  proposed 
to  be  set  up  was  very  unfair.  The  capital  of  these  companies  had  been 
found  on  the  faith  of  a  Parliamentary  grant,  and  he  thought  it  would 
be  fatal  if  it  were  once  understood  that  Parliamentary  securities  were 
to  be  tampered  with.  If  the  Committee  passed  the  bill  they  would  be 
creating  an  absolute  monopoly,  a  huge  trust  or  combine,  which  would 
crush  out  of  existence  local  authorities  aud  companies,  contrary  to  the 
whole  course  and  spirit  of  legislation  during  the  past  quarter  of  a 
century. 

Mr.  Fitzgerald,  K.C,  replying  for  the  promoters,  urged  that  the 
only  proper  way  of  dealing  with  the  supply  of  electricity  to  the  county 
of  London  and  the  adjoining  district  was  that  proposed  by  the  bill.  It 
was  only  in  somesucn  way  as  this  that  they  could  assure  customers  of 
the  cheap  supply  of  power  which  was  necessary  to.  enable  London's 
manufacturing  interests  to  be  put  on  a  par  with  their  rivals,  either  in 
the  country  or  abroad,  and  that  they  could  insure  to  London  generally 
that  supply  of  cheap  electricity  which  the  customer  ought  to  be  able 
to  get,  and  so  remove  from  London  the  reproach  that  electricity  was 
dearer  here  than  in  any  large  town  in  the  United  Kingdom. 
On  Monday,  April  10, 

Mr.  FiTiSGERALD.  K.C,  continued  his  reply,  and  said  that  there 
being  no  clause  in  the  bill  allowing  the  purchase  of  the  Company's 
undertaking  by  a  local  authority  was  due  to  the  facts  of  the  case,  and 
the  recommendation  of  the  Joint  Committee  of  both  Houses,  presided 
over  by  Lord  Cross,  that  where  sufficient  public  advantage  was  shown 
power  might  be  given  over  an  area  including  the  areas  of  several  local 
authorities,  involving  plant  of  exceptional  dimensions  and  high  voltage, 
upon  conditions  differing  from  those  found  in  existing  Acts. 

The  Chairman  said  it  was  unnecessary  to  argue  the  point-  -that  of 
making  undertakings  of  large  companies  purchasable  by  local  authorities- 
The  Committee  had  no  intention  of  departing  from  the  recommendation 
of  Lord  Cross's  Committee. 

Mr.  Fitzgerald  went  on  to  argue  that  the  absence  of  purchase  power 
was  no  injustice  to  any  party  concerned.  The  present  project  was 
designed  by  gentlemen  thoroughly  acquainted  with  the  subject,  every 
detail  had  been  thought  out,  every  estimate  had  been  bafied  on  actual 
figures,  and  behind  the  scheme  were  a  number  of  promoters  whose 
financial  ability  to  carry  it  out  was  undoubted. 
At  the  conclusion  of  Mr.  Fitzgerald's  address, 

The  Chairman  intimated  that  he  would  have  to  consult  Lord  Komilly, 
who,  through  illness,  had  been  prevented  from  attending  the  last  two 
sittings,  before  the  Committee  proceeded  further. 

Subsequently  the  Committee  decided  to  adjourn  the  proceedings  until 
May  9. 


TRAMWAY  AND   ELECTRIC    RAILWAY 
LEGISLATION. 


The  House  of  Lords  rose  for  the  Easter  hoHdays  on  April  14,  and 
the  House  of  Commons  adjourned  for  its  corresponding  vacation  on 
April  19. 

SECOND  READINGS.— In  the  House  of  Commons.  March  31  : 
London  Southern  Tramways.  April  lo :  Metropolitan  District  Kail- 
way,  Tyneside  Tramways  and  Tramroads.  April  17  :  Metropolitan 
Railway,  West  Cumberland  Electric  Tramways  (Extension  of  Time). 
April  18 :  Mexborough  and  Swinton  Tramways  (Extension  of  Time). 

THIRD  READINGS.— In  the  House  of  Lords,  April  3:  West 
Cumberland  Electric  Tramways  (Extension  of  Time).  April  4  :  Metro- 
politan  Railway.      April   7 :    Mexborough    and   Swinton    Tramways 


(Extension  of  Time).     April  13  :  Southend  and  Colchester  Light  Rail- 
ways, South  Eastern,  and  London,  Chatham,  and  Dover  Railway. 

In  the  House  of  Commons,  April  5 :  Accrington  Corporation. 
April  10 :  Birmingham  Corporation.  April  17 :  Whitechapel  and 
Bow  Railway.     April  18  :  Great  Western  Railway  (New  Railways). 

ABERDARE  TRAMWAYS.— This  bill  was  before  a  Committee  of 
the  House  of  Commons  on  March  30  and  succeeding  days.  It  pro- 
poses to  authorise  the  Urban  District  Council  to  construct  and  work 
tramways  in  the  town,  which  has  a  population  of  47,000.  It  was 
explained  that  several  street  improvements  and  the  erection  of  a  dust 
destructor  were  to  be  carried  out  in  connection  with  the  scheme,  the 
total  cost  of  which  was  estimated  at  /93,576.  There  was  a  good  deal 
of  opposition  by  the  Taff  Vale  Railway  Company,  and  by  frontagers. 
The  former  declared  that  the  tramways  were  unnecessary,  and  that 
they  would  compete  with  the  railway.  The  frontagers  and  other 
property  owners  maintained  that  the  tramways  would  not  pay  and  that 
the  ratepayers  would  sufler.  In  response  to  a  request  by  the  Committee 
the  promotors  handed  in  an  estimate  of  the  financial  result  of  working 
the  tramways,  which  showed  a  profit  of  /i,ooo.  After  further  con- 
sideration, the  promoters  presented  another  estimate  showing  that,  when 
everything  was  taken  into  consideration,  it  was  probable  that  at  first 
the  working  of  the  tramways  would  result  in  a  loss  sufficient  to  require 
a  charge  on  the  rates  of  |d.  in  the  £1,  but  in  view  of  the  financial 
position  of  the  district  they  thought  this  would  not  be  excessive.  On 
April  6  the  Committee  rejected  the  tramway  proposals  of  the  bill. 

CROYDON  CORPORATION.— This  bill,  which,  among  other  things, 
proposed  to  give  the  Corporation  power  to  run  motor  omnibuses  and 
to  construct  some  short  additional  lengths  of  tramways,  was  before  a 
House  of  Commons  Committee  on  April  11  and  succeeding  days. 
The  motor  'bus  proposals  were  opposed  by  the  British  Electric  Trac- 
tion Company,  and  by  some  neighbouring  local  authorities.  For  the 
promoters  it  was  stated  that  in  order  to  meet  the  opposition  they 
would  withdraw  a  proposal  to  acquire  land  for  omnibus  houses,  and 
would  confine  the  running  of  the  omnibuses  to  certain  specified  routes. 
In  evidence,  witnesses  for  the  promoters  said  that  it  was  proposed  to 
purchase  twelve  motor  'buses  for  ;f  12,000,  and  run  them  on  any  of 
thirteen  routes  which  were  specified,  none  of  which  went  more  than  a 
mile  beyond  the  borough  boundary.  Tramways  had  been  authorised 
along  some  of  these  routes,  but  the  construction  of  them  had  not  yet 
been  begun.  The  Committee,  after  deliberation,  struck  the  motor  'bus 
proposals  out  of  the  bill,  but  they  sanctioned  the  tramway  extensions. 

HALIFAX  CORPORATION.— This  is  a  bill  dealing  with  many 
matters,  and  among  its  proposals  are  those  for  the  construction  of 
additional  tramways..  The  measure  was  before  a  Committee  of  the 
House  of  Commons  on  April  5.  For  the  promoters  it  was  stated  that 
it  had  been  originally  intended  to  ask  for  lines  outside  as  well  as  inside 
the  borough,  but  the  proposals  for  the  outside  lines  had  been  dropped. 
The  remaining  lines  were  sanctioned  by  the  Committee.  Separate 
consideration  was  given  to  Clauses  31  and  34  of  the  bill,  which  conferred 
powers  to  enable  the  Corporation  to  carry  on  their  tramway  undertaking 
in  conjunction  with  adjoining  tramway  undertakings.  Objection  was 
made  to  this  by  railway  companies  concerned,  who  maintained  that  the 
powers  sought  were  too  wide,  and  would  possibly  enable  the  Corporation 
to  connect  with  tramways  very  remote  from  Halifax,  to  the  detriment 
of  the  railway  companies.  For  the  promotors  it  was  stated  that  in  order 
to  meet  this  objection,  the  operation  of  the  clauses  had  been  limited  to 
the  tramways  of  Bradford,  Huddersfield,  Keighley  and  Todmorden.  It 
was  in  the  interest  of  the  community  generally  that  these  powers 
should  be  granted  to  Halifax.  The  gauges  of  some  of  the  tramway 
systems  differed,  but  it  could  be  got  over  by  laying  a  third  rail.  It  was 
also  admitted  that  in  some  cases  further  legislation  would  be  necJSSsary 
before  some  of  the  through  running  proposals  could  be  gi\'en  effegrto. 
The  Committee  decided  to  strikeout  Clauses  31  and  34. 

LONDON     UNITED    TRAMWAYS    (EXTENSION     OF    TIME).— 

This  bill,  it  was  announced  on  April  14,  was  unopposed,  and  it  was 
referred  to  the  House  of  Commons  Committee  on  Unopposed  Bills. 

RHONDDA  URBAN  DISTRICT  COUNCIL.— A  Committee  of  the 
House  of  Commons  disposed  of  this  bill  on  April  10.  The  measure 
proposed  to  extend  the  time  for  the  acquisition  of  land  and  for  the 
completion  of  authorised  tramways,  and  it  was  opposed  by  colliery 
proprietors  and  frontagers.  The  Committee  found  the  preamble  of 
the  bill  proved  as  to  the  extension  ot  one  year  for  the  acquisition  of 
land,  but  they  rejected  the  proposal  to  extend  the  time  for  the  com- 
pletion of  the  tramways,  on  the  ground  that  the  time  now  at  the 
disposal  of  the  promoters  was  sufficient.  The  Chairman  of  the  Com- 
mittee (Sir  L.  Mclver)  pointed  out  that  the  promoters  had  still  four 
years  for  the  completion  of  the  tramways,  and  said  the  work  could  he 
quite  well  done  within  two  years. 

SOUTHEND  AND  COLCHESTER  LIGHT  RAILWAYS.-  After 
slight  opposition  this  bill  was  passed  by  a  Committee  of  the  House  of 
Lords  on  March  31.  It  seeks  to  authorise  the  Southend  and  Col- 
chester Light  Railways  Company  to  construct  piers  with  pavilions 
at  various  points  on  \he  Essex  coast  and  to  work  ferries  from  the  piers. 
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LIGHT  RAILWAY  APPEAL. 


MIDDLK8KX    UQHT    RAILWAYS. 

On  Wednesday,  April  5,  at  the  Hoard  of  Trade,  Sir  Herbert  Jekyll 
heard  an  appUcalion  in  support  of  an  Order  promoted  by  the  County 
of  Middlesex,  under  the  County  of  Middlesex  Light  Railways  (Exten- 
sion of  time)  Order,  1905,  to  enable  the  county  authority  to  complete 
certain  light  railways  authorised  in  lyoi  which  had  not  been  completed 
before  the  expiration  of  the  period  limited  by  the  Order,  1904.  and  with 
slight  alteration,  to  bring  the  form  of  the  Order  into  harmony  with 
more  recent  procedure. 

Mr.  R.  W.  Harper  appeared  for  the  County  Council :  and  opposition 
was  offered  by  Mr.  H.  Nield,  for  the  Friern  Barnet  Urban  District 
Council ;  Mr.  Clement  Kdwards,  for  the  Wood  Oreen  Council ;  and 
Mr.  E.  Crowne,  for  the  Tottenham  Urban  District  Council.  There 
were  also  present  for  the  County  Council,  Mr.  S.  H.  Perrin  (for  Sir  R. 
Nicholson,  solicitor),  Mr.  H.  T.  Wakelain  (engineer),  and  Mr.  C:.  Hayley 
Mason  (valuer). 

In  the  case  of  Friern  Barnet,  objection  was  taken  in  respect  to  the 
widening  of  certain  roads  to  50  ft.,  and  Mr.  Nield  stated  the  facts  of 
the  case  since  1901,  and  alluded  to  the  promotion  of  several  Orders. 
He  argued  that  the  obligation  which  was  imposed  by  the  l^nds  Order 
of  1903  clearly  imposed  an  obligation  to  widen  in  accordance  with  the 
plans  deposited,  and  he  submitted  that  it  meant  distinctly  that  so  much 
of  the  Friern  Barnet  road  upon  which  the  Order  of  1901  authorised  a 
light  railway  to  be  made  might  be  widened  to  the  extent  shown  by  the 
book  of  reference  and  plans  deposited,  and  that  was  50  ft.  The  dispute 
between  the  Councils  was  founded  upon  a  misunderstanding  originally. 

Sir  H.  Jbkvll  asked  whether  section  5  ot  the  Order  of  k^oj  was  not 
permissive  rather  than  mandatory. 

Mr.  NiELi>  said  that  might  be  so.  but  it  was  quite  sufficient  for  his 
Council,  because  if  the  County  ('ouncil  had  the  power  they  would 
exercise  it  at  once.  He  said  they  had  the  power,  and  to  hold  otherwise 
would  be  to  depart  from  the  whole  policy  of  the  County  Cf)uncil  since 
1901  that  the  road  should  l>e  of  a  minimum  width  of  50  ft. 

Mr.  Harper  said  there  had  been  a  misundersiandinji-  It  was 
perfectly  clear  that  originally  when  tlic  Council  projected  a  line  along 
this  road  it  was  of  opinion  tlmt  the  character  of  the  road  would  not 
necessitate  the  width,  and  no  width  was  scheduled.  When  the  Light 
Railway  Commissioners  made  their  inspection  ihey  were  of  opinion 
that  the  particular  pieces  ought  to  be  widened  l>efore  they  sanctioned 
the  scheme.  Those  were  the  portions  which  were  specifically  referred 
to  in  sub  section  6  of  section  5  of  the  Order  of  n;oi,  and  that  was  the 
only  part  that  dei^lt  with  road  widening  in  Friern  Barnet.  The  rest  of 
the  roads  were  dealt  with  in  another  part.  In  the  petition  from  Friern 
Jtarnet  they  said  they  understood  there  was  an  absolute  obligation  as 
to  widening.  It  having  appeared  subsequently  that  there  was  no 
power  to  actjuire  compulsorily  any  land  for  the  widening,  the  lands 
Order  of  ujoj  was  promoted.  He  had  had  an  opportunity  of  seeing 
the  tieposited  plans,  and  it  was  true  that  lands  were  scheduled  there 
along  the  whole  length,  and  the  limit  of  lands  to  be  acquired  was 
indicated  on  the  plan.  His  difficulty  was  that  this  was  an  extension  of 
time  Order  from  the  1901  Order. 

Sir  H.  Jekyll  :  Do  1  understand  you  are  in  substantial  agreement 
with  the  Urban  District  Council  upon  the  point  at  issue? 

Mr.  Burt  (an  Alderman  of  the  County  Council)  :  I  should  like  to 
say  that  the  C'ommittee  considered  this  matter  at  their  last  meeting, 
and  they  were  not  aware  that  any  deviation  had  been  made  from  the 
time  of  the  original  draft.  It  came  upon  them  as  a  surprise ;  they  are 
quite  willing  to  carry  out  their  obligation,  and  that  this  road  should  be 
widened  to  50  ft.  except  in  such  cases  where  the  cost  has  been  prohi- 
bitive. The  matter  has  been  referred  to  a  sub-committee  to  deal  with, 
and  that  subcommittee  will  go  into  the  question  of  whether  there  is 
any  point  upon  which  it  is  necessary  to  come  to  you.  We  are  quite 
prepared,  if  there  is  no  power  if  there  has  been  some  accident  or  slip 
— to  promote  a  further  Order  to  obtain  it.  But  I  hope  that  you  may 
be  able  to  rule  that  there  is  power  under  the  clause,  or  in  some  other 
form,  that  you  can  make  an  addition  to  the  Order. 

Sir  H.  Jekyll  :  It  is  a  technical  point. 

Mr.  Burt:  If  you  could  put  in  such  words  as  "to  widen  on  either 
side,"  and  not  confine  us  to  the  northern  side. 

Sir  H.  Jekyll  :  Am  I  to  understand  that  the  parties  are  practically 
agreed  on  the  merits,  but  that  it  is  a  tjuestion  of  whether  the  promoters 
have  the  power  under  their  existing  Orders  to  carry  out  what  both 
sides  are  agreed  upon  ? 

After  further  discussion. 

Sir  H.  Jekyll  said  :  There  are  so  many  technical  points  that  I 
cannot  express  an  opinion  upon  it  at  the  present  moment,  but  we  will 
look  very  carefully  into  it,  and  it  may  be  possible  to  carry  out  your 
wishes  by  an  amendment  of  the  extension  Order  which  is  before  us 
now.  Supposing  we  find  it  cannot  be  done  in  that  way,  would  the 
promoters  be  prepared  to  promote  another  Order  to  carry  it  out  ? 

Mr.  Burt:  If  we  have  the  power,  and  you  say  you  cannot  vary  it 
in  any  way,  we  shall  certainly  promote  another  Order.  But  that  only 
means  delay,  and  we  are  anxious  to  get  on  at  this  important  time. 


Sir  H   Jekyll  :  Then  we  will  leave  it  there. 

In  the  case  of  Wood  Cireen,  permission  was  a.sked  for  the  insertion 
of  a  clause  as  to  rating  in  effect,  that  the  rating  of  a  light  railway 
should  be  equivalent  to  that  of  a  tramway  authority. 

Mr.  Harper  suggested  that  there  was  no  power  to  deal  with  rating 
in  the  Light  Railways  .Act.  It  was  a  general  law  of  the  land  which 
was  sought  to  be  altered,  and  unless  there  was  a  specified  power  to 
deal  with  it  it  was  not  in  the  competence  of  the  Board  to  make  such  a 
provision. 

Mr.  Edwards  submitted  that  the  point  was  not  primarily  essentially 
one  of  rating,  but  as  to  whether  a  particular  general  enactment  relating 
to  railways  did  or  did  not  apply,  should  or  should  not  apply.  In  the 
Order  of  k^i  they  had  exempted  certain  general  Acts  relating  to 
railways,  and  they  were  asked  here  to  exempt  another  enactment  which 
the  lessees  in  this  case  contended  related  to  them,  and  to  say  that  it 
should  not.  He  thought  the  .\ct  did  apply  to  a  light  railway,  that  it 
applied  to  a  light  railway  under  circumstances  that  were  analogous  to 
that  of  an  ordinary  railway  company  ;  they  did  not  think  it  applied 
to  a  light  railway  under  circumstances  which  were  analogous  to  a 
tramway  company. 

Sir  H.  Jekyll  :  You  draw  a  difference  between  land  which  is  used 
exclusively  for  a  railway  and  land  used  for  other  purposes. 

Mr.  Edwards  replied  that  that  was  so.  Guided  by  an  expression  of 
opinion  of  Mr.  Justice  Wills,  all  they  were  asking  for  was  a  declaration. 
The  general  idea  with  regard  to  the  Light  Railways  Act  was  that  it 
was  for  the  purpose  of  developing  hitherto  undeveloped  districts  :  it 
was  not  contemplated  primarily  that  it  should  in  very  populous 
di.stricts  he  used  as  a  substitute  for  the  Tramways  Act,  although  that 
had  been  done  in  many  cases,  with  qualifications.  In  a  case  of  this 
sort  the  conditions  were  (juite  analogous  to  the  case  of  a  tramway. 

Mr  Crowne,  lor  the  Tottenham  District  Council,  fully  concurred, 
and  said  it  was  entirely  a  question  of  the  loss  or  receipt  of  rates. 

Mr.  Hari'er  said  that  so  far  as  he  knew  no  suggestion  had  ever  been 
made  that  the  Board  of  Trade  had  ever  exercised,  or  been  called  upon 
to  exercise,  the  power  of  altering  the  general  law  operating— whatever 
that  law  might  l>e— applicable  to  these  particular  hereditaments. 
Anything  that  would  create  an  anomaly  in  rating  was  most  strongly 
objected  to  by  the  Local  Government  Board. 

Sir  IL  Jkkyi.i.  :  The  immediate  question  is  whether  it  would  be 
desirable  or  permissible  to  alter  the  general  law.  or  to  make  any 
variation  in  the  j^eneral  law  of  rating  on  an  extension  of  time  Order. 
I  doubt  whether  the  Board  would  be  disposed  t«)  entertain  such  an 
application  to  this  particular  kind  of  Order,  or  whether  the  remedy 
might  not  be  sought  elsewhere. 

-Mr.  Edwards  said  they  were  not  asking  for  any  alteratiou.  but  that 
a  particular  Act  should  not  apply  in  the  special  circumstaiKes  of  this 
case.  There  was  the  fullest  power  by  clause  12  to  shutout  any  railway 
Act  or  anv  general  enactment  relating  to  a  railway  that  they  liked,  and 
he  submitted  it  was  asking  no  more  for  them  to  say  that  this  should  l)e 
shut  out  under  the  sp)ecial  circumstances ;  they  were  asking  no  more 
than  if  they  were  asking  that  the  Workmen's  Trains  Act  should  not 
apply.  Obviously  there  was  authority  to  do  that.  They  had  authority 
to  shut  out  <|uite  a  numl)er  of  the  general  railway  and  canal  regulations, 
and  they  had  exercised  that  power  as  to  certain  of  those  Acts.  This 
was  quite  in  the  nature  of  a  new  Order,  and  they  had  the  power  to  im- 
p:)se  any  conditions  they  liked.  If  the  clause  could  not  be  inserted,  he 
lioped  the  Board  would  take  time  to  consider  the  matter  with  a  view  to 
seeing  whether  something  could  not  be  done. 

Sir  H.  Jekyll  :  I  have  considerable  sympathy  with  your  point  of 
view,  and  I  will  report  the  whole  question  to  the  Board  of  Trade  for 
their  full  consideration  ;  but  my  personal  opinion  is  that  they  will  not 
feel  themselves  able  to  insert  the  clause  which  you  desire  in  an  exten- 
sion of  time  Order. 

Proposed  Tramway  in  Na.nki.n.-  Mr.  Wilbur  T.  Gracey,  vice- 
consul  of  the  United  States  at  Nankin.  China,  reports  that  he  has 
recently  been  in  consultation  with  the  viceroy  of  the  Liang-kiang 
provinces  as  to  the  advisability  of  constructing  an  electric  or  other 
tramway  in  the  city  of  Nankin.  All  steamers  coming  to  the  city  at 
present  have  to  anchor  at  Hsiakuan,  a  small  village  on  the  river  bank, 
about  half-a-mile  outside  the  city  wall,  and  five  or  more  miles  from  the 
crowded  business  portion  of  the  city.  Within  the  last  few  years  a 
well-made  macadamised  road  has  been  completed,  over  nine  miles  in 
length,  but  the  only  means  of  transportation  is  by  donkeys,  horses, 
jinrickshas,  or  very  poor  and  expensive  carriages.  Chinese  desirinu 
to  leave  Nankin  for  Shanghai,  or  viic  versa,  are  obliged  to  spend  more 
for  their  transportation  from  Nankin  to  Hsiakuan  than  for  the  thirty- 
six  hours'  steamship  journey  from  Hsiakuan  to  Shanghai.  The  viceroy 
doubts  that  an  electric  line  could  be  made  to  pay,  but  he  seems  im- 
pressed with  the  idea  of  tramcars  drawn  by  Chinese  ponies,  which 
can  be  purchased  very  cheaply.  Mr.  Gracey  requests  that  the  matter  be 
placed  before  such  manufacturers  as  may  be  interested.  The  popula- 
tion of  Nankin  is  al>out  300,000,  and  the  vice-consul  considers  that  a 
properly  conducted  tramway  under  American  management  would  pay. 
Five  years  ago  there  were  practically  no  roads  in  Nankin.  Now  many 
good  roads  have  been  completed  and  others  are  in  process  of  construction. 
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PERSONAL. 


/Mr.  A.  Clou^h,  I.iverpool  borough*  electrical  engineer,  has  been 
granted  an  increase  of  sdlary  from  /Soo  to  /900  a  year. 

Mr.  Ernest  Hatton,  general  manager  of  the  Newcastle  Tramwa>s, 
has  joined  the  committee  of  the  Electric  Tramway  and  Railway 
Exhibition. 

Mr.  Charles  W.  Mallins,  iratlic  superintendent  of  Liverpool 
Corp  )ra:i  )n  Tramways,  has  becMi  granted  an  increase  of  salary  from 
;f40o  to  /30a  i>er  annum. 

Mr.  W.  E.  J.  Heenan,  Southend  lx)rough  electrical  engineer,  has 
resigne<l  that  position  in  order  to  take  up  a  similar  appointment  at 
Hermondsey. 

Mr.  C.  R.  Bellamy,  general  manager  of  the  Liverpool  (Corporation 
Tramways,  has  received  f  n  increve  of  salary  to  /1.300  per  annum,  his 
fi>rmer  silary  l)eing  ;f  1.200  per  annum. 

Mr.  R.  B.  H.  Crag^.  for  nerly  of  the  Central  London  Railway,  has 
been  appointed  assistant  engineer  on  ihestaft  of  Mr.  J.  K.  Robinson, 
agent  f  >r  the  American  Westinghduse  Company,  at  Iquique,  Chili. 

Mr.  A.  L.  C.  Fell,  chief  officer  of  the  London  County  Council 
Tramways,  arrived  at  New  York  a  few  days  ago.  He  will  sail  for 
Liverpool  on  the  "  Cedric"  on  May  19,  and  is  due  in  London  on 
May  2S. 

Mr.  T.  P.  Easten,  who  has  been  acting  manager  of  the  Newcastle 
Corporation  Tramways  in  the  interim  between  Mr.  le  Uossignol's 
resignation  and  Mr.  Hattons  appointment,  has  been  voted  an  honf)r- 
arium  of  fifty  guineas  by  the  Tramways  Committee. 

Mr.  V.  G.  Lironi,  electrical  and  permanent  way  engineer  of  Ports- 
mouth Corporation  Tramways,  is  to  have  his  salary  increased  forthwith 
from  /250  to  /joo  per  annum,  and  subsequently  to  ;f40o  a  year  by 
lour  annual  increments  of  fi^  each. 

Mr.  W.  J.  Vincent,  shift  engineer  at  the  Portsmouth  Corporation 
pKDwer-station  at  Fratton,  was  recently  the  recipient  of  a  handsome 
marble  clock  presented,  on  the  occasion  of  his  marriage,  by  the  staff  of 
the  station.  Mr.  F.  Gibson,  the  station  superintendent,  made  the 
pre.-ientation  on  behalf  of  the  staff. 

Mr.  J.  F.  Poynter  has  resigned  his  position  as  traveller  for 
the  London  Supply  Department  of  the  British  Thomson-Houston 
Company.  He  has  established  the  firm  of  Poynter  and  Sons,  at 
32.  Queen  Victoria  Street,  E.G.,  as  electrical  factors  and  agents. 
They  will  be  glad  to  receive  price  lists  and  terms  from  manufacturers 
of  motors,  fans,  arc  lamps,  accessories,  etc. 

Mr.  Arthur  Jacob,  who  was  lately  manager  of  the  British  Schuckert 
fvlectric  Company,  has  entered  the  services  of  Siemens  Brothers  and 
Company,  Limited,  the  transfer  of  the  business  of  the  British  Schuckert 
I'llectric  Company  to  Messrs.  Siemens  Brothers  and  Company  having 
now  been  completed.  Further  communications  for  Mr.  Jacob  should 
hi  addressed  to  York  Mansions,  York  Street,  Westminster,  S  W. 

Yarmouth.-  In  connection  with  the  old  (Jorleston  and  Southtown 
horse  tramways  being  superseded  by  an  electric  system,  a  dinner  was 
given  by  a  number  of  gentlemen  on  April  12  to  the  employees  of  the 
( iorlesi  )n  and  Yarmouth  Tramways.  Complimentary  speeches  were 
delivered  by  Mr.  J.  T.  Waters  (the  chairman)  and  others,  and  Mr.  S. 
Turner  replied  for  the  men.  Mr.  Groves,  the  late  manager,  was 
presented  with  a  pair  of  handsome  bronzes  by  the  employees. 
Mr.  (iroves.  m  his  reply.  expresse<l  regret  at  leaving  Yarmouth,  but 
said  he  had  determined  to  remain  in  the  ser\ice  of  the  British  Electric 
Traction  Company. 

Southampton  Tramways  Managership.— Mr  H.  F.  Street. 
the  borough  electrical  engineer,  has  been  appointed  tramway  manager 
for  12  months,  in  addition  to  carrying  on  his  present  duties.  As 
briefly  reported  in  previous  issues,  the  Committee  had  some  60  appli- 
cations for  the  post,  and  their  choice  had  fallen  on  Mr.  H.  E.  Yerbury, 
chief  electrical  engineer  and  deputy  manager  of  the  Sheffield  Corpora- 
tion Tramways.  Alderman  Dunsford  therefore  proposed  his  appoint- 
ment at  the  meeting  of  the  Council  on  .April  12.  This  was  met  by  an 
amendment  that  the  subject  be  deferred  for  another  12  months,  but  on 
a  division  being  taken  the  amendment  was  negatived.  It  was  next 
moved  ihat  the  borough  electrical  engineer  be  appointed  general 
manager  of  the  tramways  department,  as  mentioned  above,  and  this 
was  carried  by  a  large  majority. 

Mr.  T.  B.  Holliday,  who  retired  in  the  end  of  April  from  the 
managership  of  the  Brighton  Corporation  Tramways  in  order  to  take 
up  the  position  of  general  manager  to  the  Hastings  and  District 
Tramways  Company,  was  on  April  23  the  recipient  of  a  handsome 
silver  bowl,  the  presentation  taking  place  at  the  tramways  dep6t,  and 
being  very  numerously  attended.  The  proceedings  were  marked  by 
the  utmost  enthusiasm  and  unanimity  not  untinged  with  regret,  for 
during  his  connection  with  the  Brighton  Tramways  Mr.  Holliday  has 
earned  the  regard  and  respect  of  all  with  whom  he  came  into  contact. 
Although  naturally  handicapped  by  heavy  gradients  existing  on  every 
route  save  one,   Brighton   has   been  singularly   free   from  accidents, 


owing,  no  doubt,  to  the  careful  supervision  of   Mr.  Holliday,  public 
safety  having  invariably  been  the  first  consideration. 

Rearrangement  of  Glasgow  Tramways  Staff.  The  Glasgow 
Corporation  Tramways  Committee  has  agreed  to  recommend  the 
Corporation  to  make  the  following  changes  in  the  staff  consequent  on 
the  appointment  of  Mr.  James  Dalrymple  as  general  manager,  and  the 
resignations  of  Mr.  Charles  A.  King,  permanent  way  engineer,  and 
Mr  Matthew  A.  Hell,  atcountaiu  :  .Mr.  John  Ferguson,  chief  mechani- 
cal engineer,  to  be  appointed  chief  engineer,  ajicl,  in  addition  to  his 
present  duties,  to  be  responsible  for  the  whole  of  the  work  formerly 
carried  out  by  Mr.  King;  Mr.  James  N.  Wilson,  general  manager's 
secretary,  to  be  appointed  secretary  to  the  department ;  Mr.  Robert  F. 
Smith,  cashier,  to  be  appointed  accountant  to  the  department  in  room 
of  Mr.  Bell,  resigned  ;  Mr.  Wm.  Smeaton,  chief  purchasing  clerk,  to 
be  appointed  cashier  in  room  of  Mr.  Smith  ;  and  Mr.  A.  C.  Macdoiigall. 
chief  storekeeper,  to  be  appointed  chief  purchasing  clerk,  in  room  of 
Mr.  Smeaton.  The  salaries  of  these  and  other  members  of  the  stafi' 
are  to  l>e  increased,  but  the  total  annual  saving  to  the  Corporation  by 
the  rearrangement  of  duties  will  amount  to  ^886. 

Mr.  E.  Hatton's  introducti^in  to  his  new  office  of  general  manager 
of  Newcastle  Corporation  Tramways  was  marked  by  two  entertainments 
to  the  tramway  employees  given  by  the  Mayor  and  the  Mayore.ss 
(.Mderman  and  Mrs.  J.  B.  Ellis).  .\t  the  first  gathering  a  large  number 
of  town  councillors  and  their  friends  attended,  and  Mr  Halton  was 
also  present.  After  tea  came  a  concert  and  speeches.  The  Mayor 
said  that  after  many  trials  and  difficulties  in  connection  with  the 
tramways,  they  were  now  starting  on  a  new  era.  They  had  had  to 
reduce  the  staff  and  discharge  a  number  of  men.  That  had  l)een  very 
painful  to  the  Tramways  Committee,  but  if  they  had  gone  on  as  they 
were  doirg  a  year  ago,  he  would  have  had  to  face  the  Council  shortly 
with  a  deficit  that  would  have  wrecked  municipalisation.  Instead  of 
that,  he  would  face  the  ('ouncil  with  a  credit  balance.  He  introduced 
Mr.  Hatton  to  the  men  and  said  that  gentleman  came  with  a  reputation 
and  a  determination  to  work.  Mr.  Hatton,  in  his  reply,  hoped  they 
would  all  work  together  to  make  the  tramways  a  success.  On  April  15 
Mr.  Hatton  was  the  recipient  of  a  number  of  presentations  from  the 
Salford  Corporation  Tramway  employees.  These  included  a  gold  watch 
from  the  motor  men,  a  kit  travelling  bag  from  the  overhead  equipment 
staff,  a  Chippendale  clock  from  the  permanent  way  staff,  a  silver 
inkstand  from  the  inspectors,  and  a  spirit  cabinet  from  the  office  staff. 

Mr.  Walter  Paton,  who  was  for  so  many  years  convener  of  the 
Glasgow  Corporation  Tramways  Committee,  received  special  hcjiour 
at  a  large  gathering  of  prominent  citizens  held  in  the  Glasgow  Cor- 
poration banqueting  hall  on  April  14,  when  a  portrait  of  Mr.  Paton, 
painted  for  the  subscribers  by  Mr.  R.  C.  Crawford,  was  presented 
to  the  Corporation  in  recognition  of  Mr.  Paton's  long  and  valued 
services  to  the  city.  A  replica,  accompanied  by  a  watch  and  diamond 
pendant,  was  presented  to  Mrs.  Paton.  The  Lord  Provost  of  Glasgow 
(Sir  J.  C  Primrose),  in  unveiling  the  principal  portrait,  made  some 
happy  remarks  in  regard  to  Mr.  Paton's  services,  and  described  him 
as  a  rugged  honest  Scotsman,  endowed  with  a  very  abundant  capital 
of  natural  sagacity  and  common-sense.  In  the  matter  of  the  tram- 
ways, Mr.  Paton  had  laboured  in  season  and  out  of  season  to  ensure 
that  in  a  municipal  advance  so  momentous  no  lack  of  foresight  on  the 
part  of  the  Council  should  jeopardise  the  success  of  the  undertaking. 
Mr.  Bilsland  acknowledged  the  gift,  and  said  it  would  form  a  noble 
addition  to  the  attractions  of  the  Kelvingrove  Art  Galleries.  Dr. 
Robert  (iourlay,  in  presenting  the  replica  to  Mrs.  Paton,  said  that 
Dr.  Paton's  name  would  go  down  to  posterity  as  the  mainspcing  of 
one  of  the  most  successful  of  Glasgow's  municipal  enterprises.  Mr. 
Paton,  in  acknowledging,  said  that  during  the  time  he  was  in  the  Town 
Council  whatever  the  Council  gave  him  to  do  he  might  fairly  say  he 
had  done  it  with  all  his  might.  All  the  enthusiasm  of  which  he  was 
capable  he  brought  to  bear  on  his  public  work,  and  if  he  had  erred  it 
was  certainly  not  from  indisposition  to  do  right,  but  from  error  of 
judgment.  He  had  been  much  indebted  to  the  Council  for  the  way 
they  had  always  backed  him  up  in  the  recommendations  made  by  the 
Tramways  Committee  and  himself.  The  London  County  ('ouncil  had 
said  the  other  day  that,  unfortunately,  they  could  not  follow  Glasgow 
by  adopting  the  trolley  system,  as  they  had  already  adopted  the 
conduit  system.  If  they  had  acted  as  Glasgow  had  done  he  believed 
that  the  ratepayers  of  London  would  have  saved  a  large  amount  of 
capital  and  annual  expenditure.  Further,  he  was  perfectly  certain  that 
the  I^ndon  tramways  would  have  been  better,  and  would  have  yielded 
a  great  deal  more  to  the  community. "  He  held  that  the  trolley  had 
come  to  stay,  and  that  of  all  the  forms  of  traction  at  present  in  vogue 
the  trolley  was  undoubtedly  the  cheapest  and  most  effective. 


A  CrooD  Lifeguard  Wanted  in  Vienna  —  The  Consul-General  of 
the  United  States  reports  that  no  tramcar  fenders  are  used  by  the 
street-car  company  in  Vienna.  The  Vienna  Street  Car  Company  some 
time  ago  instituted  a  competitive  trial  of  safely  devices,  and  received 
no  less  than  852  designs,  of  which,  however,  only  16  were  considered  to 
be  worth  testing.  These  \(>  devices  were  lately  subjected  to  a  thorough 
trial,  and  not  one  of  them  was  found  adequate. 
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CONTRACTS  AND    ORDERS. 


Thermit,  Limited,  have  secured  the  contract  for  welding  the  rails 
on  the  Lanarkshire  Tramway  Company's  extension  to  Larkhall. 

Rochdale  Corporation  have  accepted  the  tender  of  Bruce,  Peebles, 
and  Company  for  three  120  kw.  motor  converters. 

Messrs.  Thomas  Noakes  and  Son,  of  Osbom  Place,  London,  E., 
have  received  an  order  for  32  Hewer's  patent  section  insulators  for 
Leith  Corporation  Tramways. 

The  British  Westingfhouse  Company  have  received  an  order 
from  the  Stalybridge,  Hyde,  Mossley,  and  Dukinfield  Tramways  and 
Electricity  Hoard  for  five  tramway  cars. 

Croydon  Corporation  have  accepted  the  tender  of  Calender's 
Cable  and  Construction  Company.  Limited,  for  the  supply  of  cables 
for  the  next  twelve  months. 

The  Manchester  Corporation  Tramways  has  placed  the  annual 
contract  for  the  supply  of  overhead  line  fittings  with  Messrs.  S.  Dixon 
and  Son,  of  Leeds. 

The  Tidswell's  Patent  Automatic  Tramcar  Guard  Company 

have  secured  the  order  for  the  equipment  of  the  new  cars  on  the  Stock- 
port and  the  Ballarat  Tramways  with  their  •'  trigger  "  lifeguard. 

Northampton  Corporation  have  accepted  the  tender  of  Messrs. 
Dick.  Kerr  and  Company  at  ^^520  per  car  for  the  two  additional  tramcars 
required  by  the  Council.  The  cars  are  to  be  completed  as  early  an 
possible. 

Raworth's  Traction  Patents,  Limited,  have  received  orders  from 
Plymouth  Corporation  for  six  tramway  cars  equipped  with  Kaworth's 
regenerative  control,  and  from  the  Scarborough  Tramways  Company 
for  four  cars  similarly  ecjuipped. 

Messrs.  H.  Lotery  and  Company,  4  to  8,  St.  Mary  Street, 
London,  N.E.,  report  that  they  have  received  orders  for  the  supply  of 
the  whole  of  the  uniforms  for  the  second  year  in  succession  for  the 
Middleton  Electric  Tramways,  and  for  Merthyr  Electric  Tramways. 

Hudson  and  Bowrinj:,  Limited,  of  Manchester,  have  received 
through  the  Brush  Company  the  following  orders  for  lifeguards: 
Belfast  Corporation  Tramways,  170  cars;  Leith  Corporation  Tram- 
ways, 15  cars. 

Bolton  Tramways  Committee  have  accepted  tenders  for  the 
supply  of  stores  during  the  year  from  the  General  Electric  Company, 
the  Robertson  Electric  Lamp  Company,  the  Bolton  Corporation 
Fittings  Department.  R.  W.  Blackwell  and  Company,  and  the  Electric 
Tramways  Equipment  Company. 

New  Cars  for  Birmingham.— The  Tramways  Committee  of  the 
Birmingham  Corporation  have  accepted  the  tender  of  Dick,  Kerr  and 
Company  for  200  completely  equipped  electric  cars.  This  is  the 
largest  order  for  cars  which  has  been  placed  since  the  London  County 
Council  ordered  200  cars  in  April,  1903,  for  their  New  Cross,  etc..  lines. 

Messrs.  Qawthorp  and  Company,  St.  George's  Sign  Works, 
Leeds,  have  received  an  order  from  the  Great  Northern  Railway  Com- 
pany for  one  special  large  departure  indicator,  for  the  bridge  at  King's 
Cross  Station,  also  for  the  late  arrival  indicator.  These  indicators, 
being  found  so  simple  and  serviceable,  are  taking  a  firm  hold  on  the 
market. 

Derby  Corporation  have  accepted  the  tender  of  the  Brush  Elec- 
trical Engineering  Company,  Limited,  for  four  tramcars  at  £2,504. 
The  Council  have  confirmed  the  Tramways  Committee's  acceptance  of 
the  tender  of  Messrs.  W.  Griffiths  and  Company  for  the  construction 
of  the  permanent  way  and  electrical  equipment  of  the  tramway 
extensions  at  / 18.689. 

Leith  Tramways  Committee  have  accepted  the  tender  by  the 
British  Insulated  and  Helsby  Cable  Company  for  the  grooved  wire 
required  in  the  overhead  installation  for  the  new  tramway  system,  and 
the  tender  by  Messrs.  S.  Dixon  and  Son  for  the  fittings  to  be  used  in 
connection  with  the  wire.  The  contract  price  of  the  wire  is  /i,ig5, 
and  the  price  of  the  fittings  /894- 

The  Atlas  Car  and  Manufacturing  Company,  of  Cleveland. 
Ohio,  inform  us  that  they  are  frequently  in  the  market  for  electric,  oil, 
and  gasoline  locomotives  for  handling  industrial  and  mining  railway 
cars,  of  from  2  to  10  tons  capacity,  the  gauges  being  20,  24,  36.  and 
48  in.  respectively.  Manufacturers  of  locomotives  of  this  description 
might  find  it  useful  to  send  catalogues,  etc.,  to  the  Atlas  Car  and 
Manufacturing  Company. 

The  Continuous  Rail  Joint  Company,  20,  King  William  Street. 
Tendon,  E.G.,  are  now  executing  orders  for  their  patent  tramrail  joints 
amounting  to  upwards  of  750  tons,  destined  for  various  tramway 
companies,  includmg  the  Dundee.  Broughty  Ferry  and  District 
Company,  the  Dartford,  the  Bournemouth  and  the  Derby  Corporation 
Tramways  extensions.  The  Continuous  Rail  Joint  Company  announce 
^l^at  they  can  make  early  deliveries  of  continuous  rail  joints  for  any  of 


the  British  standard  tramrails,  having  complete  set  of  rolls  for  each 
section  in  stock. 

The  J.  Q.  Brill  Company,  Philadelphia  and  London,  have 
recently  received  an  order  for  200  car  bodies  of  the  semi-convertible 
type  from  the  Chicago  City  Railway  Company.  The  amount  of  the 
contract  is  said  to  be  approximately  /i 20,000,  and  the  whole  of  the 
order  is  to  be  completed  in  June.  The  cars  will  be  32ft.  5  in.  in  length 
over  the  body,  and  will  have  platforms  6  ft.  2  in.  in  length.  They  will 
have  several  novel  features,  and  appear  to  be  an  improvement  on  the 
cars  which  the  Chicago  City  Railway  has  hitherto  provided  for  the 
public.  The  suggested  municipalisation  of  the  tramways  has  apparently 
aroused  the  company  to  unwonted  activity,  for  it  is  reported  that  an 
expert  inspection  of  their  entire  system,  including  track,  rolling  stock, 
and  car  depots  is  being  made.  As  a  result  it  is  expected  "that  in 
a  short  time  the  service  will  be  such  as  will  satisfy  the  highest 
expectations." 

Johannesburg:  Town  Council  have  accepted  the  tender  of  Messrs. 
Dick.  Kerr  and  Company  for  roo  electric  tramway  cars  and  two 
watering  cars,  with  accessories.  Their  price  f.o.b.  English  shipping 
port,  plus  erection  on  site,  amounts  to  ;f65.693,  and  for  the  transit  cost 
£16,624.  '^^^  price  per  car  is:  Class  "A"  car,  ;f594.  delivered 
English  shipping  port— ;f 47, 520  for  eighty  cars  ;  class  *•  B"  car,  £575, 
delivered  English  shipping  port-  /r  1,500  for  twenty  cars;  total 
;f 59,020.  The  difference  between  ;f65,693and/59,o2o,  namely,  ;f 6,673 
is  the  f.o.b.  English  price  of  the  two  watering  cars,  tools,  spares,  etc. 
If  canopies  are  required  for  some  of  the  class  "A"  cars,  the  cost  to  be 
/i 27  extra  per  car.  The  Council  have  accepted  Messrs.  Dick,  Kerr's 
tender,  subject  to  the  substitution  of  their  own  type  of  magnetic  track 
and  wheel  brake  for  the  Westinghouse  brake.  The  Council  has  also 
agreed  that  Messrs.  Mordey  and  Dawbarn  be  authorised  to  accept 
Messrs.  Dick,  Kerr  and  Company's  tender  for  transit  charges,  amount- 
ing to  ;f  16,624,  provided  that  they  are  satisfied  that  it  will  be  to  the 
advantage  of  the  Council  to  accept  this  tender,  and  that  the  twenty 
cars  of  class  "A"  first  supplied  be  provided  with  canopies  at  an 
additional  cost  of  /127  per  car. 

South  Shields  Tramway  Contracts.-  Out  of  29  tenders  for 
the  construction  of  the  permanent  way  and  track  of  the  new  tramway 
system  at  South  Shields  (part  i)  the  Tramways  Committee  selected 
that  of  Messrs.  William  Underwood  and  Brothers,  Dukinfield. 
amounting  to  ;f  4  2.903.  The  tender  of  the  same  firm  for  the  construc- 
tion of  copper  rail  bonds  and  the  bonding  of  tramways  (part  2)  for 
;f  770  was  also  accepted.  The  Electrical  Committee  have  recommended 
the  acceptance  of  the  tender  of  Messrs.  Dick.  Kerr  and  Company, 
amounting  to  ;f  2,695,  for  generators ;  also  the  tender  of  /8.400  of 
Messrs.  J.  and  H.  McLaren,  of  Leeds,  for  engines.  Messrs.  Dick, 
Kerr  and  Company's  tender  for  conduits,  cables,  and  overhead  equip- 
ment, amounting  to  /12, 321,  has  been  accepted.  Other  tenders  pro- 
visionally accepted  were:  Ten  electric  tramcars  with  *'  Brill"  trucks, 
Messrs.  Hurst,  Nelson,  and  Company.  /5.307 ;  boiler,  Messrs.  J.  T. 
Eltringham  and  Company,  South  Shields,  /1.365 ;  switchboard,  Messrs. 
British  Thomson-Houston  Company,  ^665  ;  pumps,  foundations,  etc  . 
;f2,5oo.  The  total  amount  of  the  various  contracts  is  /76,928,  and 
altogether  122  tenders  were  received.  The  Town  Council  confirmed 
the  recommendations  except  that  for  cars,  objection  being  taken  in  the 
interests  of  British  industry  to  the  Brill  trucks.  This  matter  was  referred 
back  for  further  consideration. 

Dundee  and  Broughty  Tramways.  -  The  contract  for  the 
construction  of  the  Dundee  and  Broughty  Ferry  and  District  tramways 
has  been  placed  with  Messrs.  J.  G.  White  and  Company,  of  London. 
The  contract  price  for  the  work  amounts  to  ;f8o.25o,  which  sum 
includes  the  cost  of  the  permanent  way.  overhead  equipment,  power- 
station,  car  sheds,  cars,  and  the  construction  of  a  street  through  the 
lands  of  Craigie.  There  are  5^^  miles  of  route,  equivalent  to  9!j  miles 
single  track.  The  gauge  is  standard.  The  rails  are  British  standard 
No.  I,  45  ft.  long,  fitted  with  continuous  rail  joints  and  intermediate 
anchors.  The  points  are  10  ft.  6  in.,  having  a  radius  of  100  ft.  Crossings 
are  iron-bound.  One  mile  of  the  track  will  run  on  a  new  road  through 
the  Craigie  and  Home  estates.  This  portion  of  the  track  will  be  laid 
with  the  usual  6  in  bed  of  concrete,  and  paved  with  tar  macadam  and 
granite  edgmg.  The  bridge  over  the  Dighty  will  be  widened.  The 
overhead  construction  will  consist  mostly  of  bracket  arms ;  there  will  be 
double  trolley  wire  2-0  B.S.  at  a  height  from  the  ground  of  21  ft.  Cables 
are  to  be  laid  on  the  solid  system.  The  power-house  will  be  a  brick 
building  with  a  chimney  shaft  of  no  ft.  The  plant  will  consist  of  two 
200  KW.  railway  generators  with  high  speed  engmes.  There  will  be 
three  Lancashire  boilers,  superheaters,  and  the  usual  condensing  plant. 
The  car  shed  will  be  a  brick  building  175  ft.  long,  and  45  ft.  wide.  The 
tracks  in  the  car  shed  will  consist  of  vignoles  rails  laid  on  sleepers. 
There  will  be  twelve  single  truck  double-decked  cars,  fitted  with  two 
37  H. p.  motors.  Messrs.  J  G.  White  and  Company  propose  to  break 
the  ground  within  a  few  weeks,  and  about  the  same  time  they  will 
commence  the  construction  of  the  Dartford  tramways,  to  which  we 
have  already  referred.  These  two  contracts  are  similar  with  regard  to 
length  of  track,  construction,  and  equipment. 
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FINANCIAL  REPORTS. 


Coventry  Electric  Tramways  Company  recommend  a  dividend 
of  2  per  cent,  for  the  year  1904,  transferring  ;f5oo  to  reserve,  and 
leaving  ;f646  to  be  carried  forward. 

Ans:lo-Ar£:entine  Tramways  Company.— The  net  profits  for 
1904  were  ;f  174.003.  The  directors  recommend  a  final  dividend  of  5s. 
per  share  on  the  ordinary  shares,  which,  with  the  3s.  per  share  paid  in 
October  last,  will  make  8s.  per  share  or  8  per  cent,  for  the  year;  a 
balance  of  ;f5,922  3s.  6d.  to  be  carried  forward. 

Dover  Corporation  Tramways.— The  tramway  receipts  for  the 
year  ending  March  31  were /i  1,177  9s.  as  compared  with  ;f  11.265  8s.  7d. 
for  the  previous  year.  The  Harbour  Board  are  paying  ;f  73  8s.  com- 
pensation for  loss  of  revenue  owing  to  the  delays  caused  by  the 
construction  of  the  Prince  of  Wales  Pier  Railway,  which  brings  the 
deficit  on  the  receipts  of  1903-4  down  to  £1$. 

Calcutta  Tramways  Company.— For  the  year  1904  the  gross 
traffic  receipts  were  /"i 27,780.  working  expenditure  under  all  heads 
^64,553,  and  a  revenue  balance,  after  crediting  sundry  receipts. 
;f63,5i3.  The  directors  recommend  a  final  dividend  of  5s.  per  share, 
which,  with  the  interim  dividend  paid  in  October,  gives  a  return  of 
8  per  cent,  for  the  year  ;  a  balance  of  /1.576  to  be  carried  forward. 

Meldrum  Brothers,  Limited.— The  accounts  for  the  year  1904 
show  an  available  balance  of  ^6,22^,  out  of  which  4  per  cent,  has  been 
paid  on  the  ordinary  shares,  and  a  further  distribution  of  like  amount 
is  now  proposed,  leaving  ;f  1,326  to  be  carried  fbrward.  It  has  been 
decided  to  offer  a  limited  number  of  ordinary  shares  to  the  preference 
shareholders  at  5s.  per  share  premium,  which  premium  is  to  be  placed 
to  reserve. 

Derbyshire  Motor-Omnibus  Company,  Limited.— This  com- 
pany was  registered  on  April  18,  with  a  capital  of  ;f5,ooo  in  /i  shares. 
Object,  to  run  a  service  of  motor-cars  or  omnibuses  for  the  convey- 
ance of  passengers  and  gocds  between  Baslow,  Grindleford,  and 
Hakewell,  and  to  carry  on  the  business  of  motor  car  and  omnibus 
proprietors,  etc.  Registered  office:  Alliance  Chambers,  George 
Street,  Sheffield. 

Potteries  Electric  Traction  Company.— Net  profits  for  1904 
amounted  to  £26,705,  and  the  disposable  balance  is  £2y,^'ji.  The 
directors  recommend  a  dividend  at  the  rate  of  5  per  cent,  for  the  year, 
and  transfer  ;f  2,500  to  depreciation  and  reserve  fund,  leaving  ;f47i  to 
hi  carried  forward.  The  report  states  that  it  has  been  decided  to  test 
the  traffic  possibilities  of  routes  beyond  the  existing  tramways  and 
light  railways  by  means  of  motor  omnibuses. 

Blackpool  Corporation  Tramways.— The  electrical  engineer, 
Mr.  C.  Fnrness,  estimates  that  out  of  profits  on  the  electric  lighting 
and  tramways  departments  the  rates  cf  the  town  w  ill  be  relieved  to  the 
extent  of  ;f  5, 000,  which  has  been  made  possible  through  economy  in 
coal,  equal  to  nearly  ;f3,ooo.  together  with  an  increased  output  The 
Corporation  tramways  have  increased  their  receipts  by  /6,46s,  the 
number  of  passengers  being  890,161,  and  miles  run  103  352. 

Huddersfield  Corporation  Tramways,  with  a  capital  of 
£414.667  last  year,  brought  in  a  revenue  of  £69.938.  The  working 
expenses  were  £35.084.  and  the  gross  surplus.  £34,853.  Interest  and 
redemption  takes  £23,343,  and  the  surplus  is  £11,510,  but  the 
depreciation  is  £12,013  at  3  per  cent.,  leaving  an  adverse  balance  of 
£500.  It  is  proposed  to  levy  a  rate  of  3^'^  d.  in  the  pound  to  wipe  off 
this  and  a  deficiency  brought  forward  from  thepreviousyear  of  £4,481. 
There  was  a  deficiency  in  1901  of  £io,roo.  In  1903  the  rate  in  aid  was 
7d.  in  the  pound,  and  the  last  year  5d. 

Halifax  Corporation  Tramways.— A  statement  of  receipts  for 
passenger  and  parcel  traffic  during  the  past  year  has  been  prepared. 
The  receipts  amounted  to  £74,019.  or  ii-53d.  per  car  mile,  the  aggregate 
number  of  car  miles  run  being  1,540,707.  In  the  previous  year  the 
receipts  were  £68,208,  or  11  79d.  per  car  mile  run.  The  present 
length  of  route  open  is  35J  miles,  which  is  zh  miles  more  than  twelve 
months  ago.  The  current  consumed  during  the  \ear  amounted  to 
3,009.940  units,  or  194  units  per  car  mile,  compared  with  1*87  units 
per  car  mile  in  the  year  of  1903-4. 

Merthyr  Electric  Traction  and  Lighting:  Company.— The 
report  for  1904  states  that  the  gross  tramway  receipts  amounted  to 
£10.631 ,  and  the  gross  receipts  on  account  of  electrical  supply  to  £3.775, 
making,  with  £55  sundry  receipts,  a  total  of  £14.460.  After  deducting 
expenses  amounting  to  £12.345.  and  adding  the  balance  brought 
forward,  £187,  there  remains  £2.301  available  for  distribution  The 
directors  recommend  that  this  should  be  applied  as  follows:  To  reserve 
and  depreciation  fund,  £500,  and  dividend  on  preference  shares  to 
December  31,  1904,  £1,500,  leaving  £301  to  be  carried  forward. 

Bath  Electric  Tramways.— The  report  for  1904  shows  a  capital 
expenditure  of  £302.545.  The  traffic  receipts  amounted  to  £33.161. 
After  charging  operating  and  administration  expenses,  there  remains 
a  balance  of  £11,250.  from  which  must  be  deducted  interest  accrued 
on  the  four-and-a-half  per  cent,  debenture  stock  ^737,  and  dividend  on 
the  preference  shares  to  December  31,  1903.  paid  December  29,  1904, 


leaving  a  balance  of  £7,670.  Out  of  this  the  directors  recommend  the 
payment  of  a  dividend  at  the  rate  of  5  per  cent,  per  annum  upon  the 
preference  shares  to  Decernber  31,  1904,  which  will  absorb  a  sum  ot 
£3,750,  leaving  to  be  carried  forward  £3,920. 

Brush  Electrical  En£:ineering  Company,  Limited.— The 
report  for  1904  shows  a  gross  profit  of  £71.280.  General  charges, 
maintenance,  interest  on  debenture  stock,  and  £6,500  carried  to 
depreciation  reserve  fund  absorb  £43,200,  leaving  a  net  profit  of 
£28,080.  The  directors  recommend  a  dividend  of  6  per  cent,  per 
annum  on  preference  shares  for  the  year,  placing  to  general  reserve 
fund  £7,000.  and  carrying  forward  £3.080.  The  depreciation  reserve 
fund  will  then  stand  at  £45.107,  and  the  general  reserve  fund  at 
£16,450.  A  sum  of  £11,508  has  been  expended  on  additions  to  plant 
and  buildings  during  the  year. 

Barcelona  Tramways.-  The  balance  at  the  credit  of  revenue 
account  for  1904,  after  adding  £3.940  received  from  the  Ensanche 
Company  and  the  £1.502  from  the  previous  account,  is  £46,232.  Of 
this  sum  the  interest  and  sinking  funds  of  the  debentures  and  of  the 
debenture  stock  have  absorbed  £i6,6co,  interest  on  loans  £723.  and 
the  dividend  on  the  preference  shares  £5,000.  The  directors  have 
placed  a  further  sum  of  £10,000  to  renewal  fund,  raising  that  fund  to 
£17,000,  and  they  now  recommend  the  payment  of  a  dividend  on  the 
ordinary  shares  at  the  rate  of  6  per  cent,  per  annum  (12s.  per  share), 
free  of  income-tax,  and  that  the  sum  of  £2,529  be  carried  forward  to 
next  account. 

Auckland  Electric  Tramways.-  After  deducting  all  expenses 
chargeable  to  revenue,  including  £12,234  ^^^  debenture  and  other 
interest.  £2.521  for  rental  and  percentage  of  profits  payable  to  the 
Auckland  City  Council,  and  £4.658  balance  of  expenditure  in  connec- 
tion with  the  Kingsland  accident,  there  remains  a  profit  of  £26,275, 
which  added  to  the  amount  of  £2,322  brought  forward  from  the 
previous  account,  makes  an  amount  of  £28.598  available  for  distribu- 
tion. This  the  Directors  recommend  should  be  applied  as  follows: 
amount  to  be  reserved  to  meet  depreciation,  £7,500  ;  to  pay  a  dividend 
at  the  i-ate  of  6  per  cent,  per  annum  on  the  share  capital,  £18.000  ;  and 
balance  to  be  carried  forward,  £3,098. 

Leeds  Tramways.  In  our  issue  of  April  6  we  gave  a  summary  of 
the  Leeds  tramway  receipts  for  the  year  ended  March  25,  but  since 
then  the  full  balance  sheet  has  been  prepared,  and  it  appears  that  the 
receipts  will  not  fall  below  £56,000,  after  allowing  for  depreciation  and 
sinking  fund  charges.  A  vear  ago  3^52,000  was  appropriated  to  the 
relief  of  the  rates,  and  Mr.  R.  A.  Smithson,  the  chairman  of  the 
Tramways  Ccmmittce,  predicted  that  with  a  continuance  of  the  policy 
previou^iy  pursued  the  profits  for  the  \ear  would  be  at  least  £55,000. 
This  estimate  was  sl.arply  criticised  as  too  optimistic  at  the  time,  but 
the  result  has  fully  substantiated  Mr.  Smithson's  forecast. 

I^ochdale  Corporation  Tramways.— The  financial  results  for 
the  twelve  months  ended  March  31  shows  a  loss  of  £8,358.  On  the 
revenue  account  the  income  for  the  \ear  amounted  to  £14,975  3s.  7d., 
while  the  wcrking  expenses  were  £12,770.  Thus  on  the  working 
account  alone  there  is  a  profit  of  £2.205  3S-  7d.  Against  this,  however, 
there  has  to  be  charged  for  interest  on  capital  £8,868,  sinking  fund 
£1,744,  and  other  i:cn:s  which  make  a  total  of  £10.853,  which,  after 
deducting  the  pre  fit  en  working  accounts,  leaves  the  deficiency  of 
£8.358.  Only  three  of  the  minor  sections  have  been  working  the  whole 
of  the  year,  and  some  of  the  more  important  sections  have  only  been 
working  three  and  six  months. 

Raymond-Phillips  Electric  Railway  and  Tramway  Equip- 
ment Company,  Limited.— This  company  was  registered  on  April  i. 
with  a  capital  of  £10,000  in  £1  shares.  Object,  to  acquire  any  patents 
and  rights  relating  to  improvements  in  connection  with  overhead 
electric  wires  for  railways,  tramways,  and  screws ;  in  particular,  to 
acquire  from  T.  E.  R.  Phillips  the  benefit  of  certain  existing  inventions 
relating  n)  to  an  improved  construction  of  mechanical  ear  for  electric 
trolley  wires  or  the  like  ;  (2)  to  an  improved  construction  of  section 
insulator  for  electric  trolley  wires  or  the  like  ;  (3)  to  an  improved  con- 
struction of  splicing  ear  for  electric  trolley  wires  or  the  like  ;  and  (4)  to 
improvements  in  connection  with  screws,  and  to  develop  and  turn  to 
account  the  same. 

City  of  Birmingham  Tramways  Company,  Limited.— The 
report  for  the  year  ending  Deceml)er  31  last  shows  a  total  revenue  cf 
£293,958,  and  an  expenditure  of  £209.532,  leaving  a  balance  of  £84.426. 
To  this  must  be  added  balance  brought  forward  from  last  year,  £2,083, 
making  a  total  of  £86.509.  After  paying  interest  on  debentures. 
£12.000,  and  dividend  on  preference  share-,  £12,083,  and  deducting 
the  sum  of  £2,104,  being  the  interim  dividend  paid  for  the  half-year 
ended  June  30  last,  a  balance  available  for  distribution  is  left  of 
£60,321.  Out  of  this  the  directors  recommend  the  payment  of  a  divi- 
dend on  the  ordinary  shares  at  the  rate  of  5  per  cent,  per  annum, 
together  with  a  bonus  of  5  per  cent.,  making  10  per  cent,  for  the  year. 
This  will  amount  to  £6,314,  and  it  is  recommended  that  the  balance  of 
£54.007  be  carried  to  the  reserve  fund  to  provide  for  depreciation,  etc. 

Thomas  Tillinjr,  Limited.— The  repoit  for  1904  shows  a  profit 
on  the  year's  trading  of  £42.755.     After  providing  for  the  interest  on 
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debentures  and  new  preference  shares  issue  expenses,  and  deducting  the 
interim  dividend  on  preference  shares  paid  July  i.  i«)04,  there  remains 
a  balance  of  ^32.591.  Of  this,  £8,330  was  paid  to  the  preference 
shareholders  on  January  i  last,  and  of  the  remainder  the  directors 
recommend  that  .£1,500  be  transferred  to  the  reserve  fund,  thereby 
raising  it  to  /i6,ooo  ;  that  a  sum  of  £5,000  be  appropriated  to  a  pre- 
mises conversion  account,  and  that  a  dividend  of  10  per  cent,  be  paid 
on  the  ordinary  shares,  leaving  £27.161  to  be  carried  forward.  The 
directors  are  satisfied  with  the  experiments  made  in  relation  to  motor 
omnibuses  during  the  past  year,  and  have  placed  orders  for  the  delivery 
of  a  number  of  these  vehicles.  The  cost  of  the  experiments  has  been 
borne  out  of  revenue,  so  as  to  keep  intact  the  sum  of  £1,000  set  aside 
for  this  object.  The  employment  of  motor  vehicles  compels  alteration 
to  some  of  the  premises,  and  in  order  to  provide  for  this  the  directors 
recommend  that  out  of  the  past  year's  profits  £3,000  be  appropriated 
to  a  premises  conversion  account. 

Bradford  Corporation  Tramways.  A  statement  of  the  working 
of  the  Bradford  Corporation  Tramways  for  the  financial  year  ended  on 
the  25th  ult.,  shows  that  the  total  number  of  passengers  carried  was 
47,108.000,  as  against  39.63(9,414  during  the  previous  year,  an  increa.sc 
of  7.468.586,  or  18-84  per  cent.  The  total  receipts  have  been  £228.648, 
as  compared  with  £197.437,  being  an  increase  on  1903  of  £31.211,  or 
13  81  per  cent.  The  difterence  in  percentage  is  accounted  for  by  the 
preponderance  of  penny  fares  caused  by  the  number  of  passengers 
travelling  from  the  city  to  the  Exhibition.  There  has  been  an  increase 
of  493,510,  or  10  85  per  cent.,  in  the  number  of  car  miles  run.  and  the 
revenue  per  car  mile  has  been  10  8Sd.,  as  compared  with  10  42id.  last 
year,  or  an  increase  of  -459.  The  total  number  of  cars  is  239.  and  the 
population  served  by  the  various  tramway  routes  is  324,000,  which 
number  has  been  carried  no  fewer  than  145  times.  The  increase  in  the 
receipts  is  accounted  for  in  various  ways,  chiefly  the  fine  weather  which 
was  experienced  during  last  summer,  the  taking  over  of  the  Shipley 
trams,  and  the  Exhibition,  on  the  opening  day  of  which  no  less  than 
£1.400  was  received. 

Dundee,  Broughty  Ferry,  and  District  Tramways.  This 
company  has  been  formed,  the  prospectus  states,  to  carry  on  the  con- 
struction and  equipment  of  the  tramways  and  tramroads  and  other 
works  authorised  by  the  Dundee.  Broughty  Ferry,  and  District  Tram- 
ways Order  Confirmation  Act,  1904.  The  total  population  served  by 
the  company's  lines  will,  exclusive  of  summer  visitors,  exceed  177,000. 
In  a  report  as  to  the  probable  earnings  of  the  authorised  tramways,  Mr. 
Stephen  Sellon,  M.Inst  C.K.,  estimates  that  the  gross  income  will  be 
£22.137,  yielding  a  net  revenue  of  £10,085  "These  figures,"  Mr. 
Sellon  reports,  "  correspond  to  carrying  the  whole  population  of  the 
district  served  twenty  times  per  annum  at  an  average  fare  of  i-5d.  per 
passenger,  and  represents  an  earning  capacity  per  route  mile  equal  to 
results  obtained  on  other  lines  in  similar  districts  within  my  experience. 
On  the  basis  of  an  average  service  of  7 J  minutes  during  fourteen  hours 
per  day  and  at  i  rd.  per  car  mile  the  gross  income  would  be  £20.570, 
and  with  a  working  expenditure  of  6d.  per  car  mile  the  net  income 
would  be  £9,350.  The  figures  of  earnings  and  expenditure  are  well 
within  results  on  similar  systems.  '  Subscriptions  were  recently 
invited  and  received  for  £40.000  5  per  cent,  mortgage  debenture  stock, 
50,000  6  per  cent,  cumulative  preference  shares,  and  13,000  ordinary 
shares  of  the  Dundee,  Broughty  Ferry,  and  District  Tramways  Com- 
pany  Limited. 

The  Yorkshire  (West  Riding)  Electric  Tramways  Com- 
pany, Limited,  through  their  bankers.  Messrs.  Glyn.  Mills,  Currie 
and  Company,  have  invited  subscriptions  for  £273.000  4J  per  cent, 
first  debenture  stock  at  93  per  cent.  The  stock  will  be  redeemable  at 
103  at  any  time  after  the  expiration  of  ten  years  from  January,  ic)05, 
at  the  option  of  the  company,  or  in  the  event  of  voluntary  liquidation. 
The  stock  will  constitute  a  first  charge  upon  the  assets  of  the  company, 
the  importance  of  whose  undertaking  is  well  known  to  tramway  men. 
Mr.  V.  B  I).  Cooper,  Assoc.M.lnst.C.F.,  M.I.E  K..  the  consulting 
engineer,  in  his  report  to  the  directors  states  that  the  sixty  miles  of 
single-track  tramways  and  light  railways  to  be  constructed  will  serve 
the  towns  and  districts  of  Leeds,  Wakefield,  Horbury,  Ossett,  Roth- 
well,  Normanton,  Castleford,  Pontefract  and  Knottingley.  The  roads 
being  suitable  in  every  way,  a  good  average  speed  can  be  maintained. 
The  power-station  will  be  served  by  the  ('alder  Navigation.  Mr. 
Cooper  estimates  the  total  cost  of  the  sixty  miles  at  £715. (xx),  of  which 
£435.000  has  already  been  spent  on  the  lines  that  were  opened  last 
autumn.  An  authorised  extension  by  the  local  authorities  will  l>e  a 
valuable  feeder,  as  it  will  connect  the  British  I\lectric  Traction  lines 
and  the  important  towns  of  Dewsbury,  Batley,  etc..  with  this  system. 
The  consulting  engineer  estimates  that  the  net  earnings  of  the  entire 
sixty  miles  will  amount  to  £57.000  a  year.  The  working  expenses  on 
the  lines  already  opened  amount  to  52-8  percent,  of  the  gross  earnings, 
during  an  unfavourable  season  of  the  year,  and  while  some  initial 
difficulties  had  to  l>e  overcome. 

Metropolitan  Electric  Tramways,  Limited.  The  report  for 
the  year  ended  December  31  last  states  that  the*  total  revenue  amounted 
to  £113,254,  including  the  dividends  on  shares  held  in  the  North 
Metropolitan  Tramways  Company  and  the  Harrow  Road  and  Pad- 
dington  Tramways  Company,  and  interest  upon  the  advances  made  to 


the  North  Metropolitan  Electric  Power  Supply  Company.  The  gross 
traffic  receipts  amounted  to  / 81.843,  as  compared  with  £66,973  for  the 
previous  year.  As  the  lines  now  working  by  electric  traction  were  not 
openeil  until  the  second  half  of  the  year,  and  some  of  them  not  until 
December,  the  directors  consider  the  increase  of  traffic  receipts 
satisfactory.  The  revenue  account,  after  deducting  all  expenses 
chargeable  to  revenue,  including  loan  and  debenture  interest,  shows  a 
surplus  of  £32,283.  Deducting  the  full  dividend  on  the  preference 
shares  for  the  year,  amounting  to  £25.000,  and  providing  for  the 
repayment  to  the  British  Electric  Traction  Company,  of  the  balance 
due  to  them  for  the  advance  made  in  January,  1903,  under  their 
guarantee  of  the  preference  share  dividend,  there  remains  an  available 
balance  of  £3,854,  which  the  directors  recommend  should  be  carried 
forward.  The  directors  propose  to  make  an  issue  of  ordinary  shares  at 
par  to  the  holders  of  all  classes  of  shares  and  to  the  debenture  stock- 
holders on  the  registers  on  the  7th  inst.  in  the  proportion,  as  nearly  as 
practicable,  of  one  ordinary  share  in  respect  of  every  ten  shares  or  £10 
debenture  stnck  held  at  that  date.  It  is  proposed  to  make  the  shares 
payable  by  instalments  of  5s.  on  acceptance  of  allotment,  5s.  one  month 
later,  and  10s.  two  months  later. 

Greenock  and  Port-Glasgow  Tramways  Company,  Limited. 
—The  report  for  the  year  ended  December  31,  1904,  states  that  the 
outlay  on  the  electrical  construction  account  during  the  year  amounted 
to  £5.365,  and  that  £3,787  had  l>een  debited  for  material  transferred 
from  outlay  on  eld  lines,  making  the  total  expenditure  £186,034  The 
total  revenue  was  £30,583  and  the  expenditure  £21,359,  which  sum 
included  interest,  rentals  payable  to  Corporation,  cost  of  repairs  and 
maintenance,  and  a  provision  of  £1.500  for  depreciation  and  renewals, 
leaving  a  profit  of  £9,224.  To  this  had  to  be  added  £2.093  brought 
forward  from  last  account,  making  a  total  of  £11,317.  which  the 
directors  recommend  should  be  applied  as  follows :  For  the  reserve 
(sinking)  fund,  £1.780;  dividend  at  the  rate  of  5  per  cent,  per  annum 
on  the  preference  shares,  £3.500 :  dividend  at  the  rate  of  4  per  cent, 
per  annum  on  the  ordinary  shares.  £4.600;  balance  to  be  carried 
forward,  £1,437.  The  reserve  (sinking)  fund  will  then  stand  at  £5.44^- 
The  claim  in  respect  to  profits  by  the  Greenock  Corporation  referred 
to  at  the  last  general  meeting  was  inquired  into  in  November  last  by 
the  inquirer  appointed  by  the  Board  of  Trade,  whose  report  had  since 
been  made,  recommending  the  Board  of  Trade  to  award  that  the  sum 
of  £603  is  due  to  the  Corporation  to  December  31,  1902.  The 
directors,  however,  took  exception  to  certain  parts  of  the  report,  and 
had  requested  the  Board  of  Trade  to  state  a  case  for  the  decision  of 
the  High  Court  on  points  of  law.  Six  additional  cars  had  been 
purchased  during  the  year,  making  a  total  of  36.  The  number  of 
passengers  carried  during  the  year  was  6.644,388,  as  compared  with 
6,200,778  in  1903.  The  average  receipts  per  passenger  were  i  c8d., 
as  against  i  13d.  the  previous  year.  The  average  working  expenditure 
per  passenger  (apart  from  rentals,  etc.)  was  •62d.  against  •57d. 

Gloucester  Tramway  Results.-  -The  first  annual  report  of  tl.e 
Light  Railways  Committee  of  the  city  of  Gloucester,  covering  the 
period  from  April  29.  1904,  to  March  31,  1905,  has  been  issued  under 
the  signature  of  the  chairman,  Mr.  Ralph  Fream.  The  result  of  the 
eleven  months'  working  shows  that  the  revenue  amounted  to  £13  9c8, 
and  after  payment  of  working  expenses  (£9.741)  and  interest  on  capital 
and  sinking  fund,  the  net  balance  amounts  to  £245,  which  has  been 
carried  to  next  year's  account.  The  following  are  among  the  par- 
ticulars compiled  in  accordance  with  the  Municipal  Tramway  .Associa- 
tion's standard  form  of  accounts  : 

Carmiles        UQ.32« 

Passenj^ers  carrie<l .V546,i>52 

power  'Total  number  of  units  con5>mre<l       5'7.25~- 

„  .,         ai  Depot  »i,o7t» 

.,      Average  number  of  units  consiniipd  per  car  niilo    ...  i"i5 

Average  number  of  cars  in  use  per  14-5  hours  «lay...  ...  if» 

Percentage  of  operating  expenses  to  receipt*  70  per  cent. 

Average  traffic  revj'nue  per  car  mile y22(i. 

.\verage  traffic  revenue  per  mile  of  single  track       £«>^>  i'*^     - 

Average  total  revenue  per  car  mile       7'Aj^- 

Average  car  miles  ]^r  day  per  car     ^i'M  niilcs 

Average  speed  per  hour <»*5  uiiles 

Maxinunn  speed  allowed  by  Boaid  of  Tr  de         i-  miles 

Average  operating  expei  ses  per  car  mile,  excluding  power 

cost  3Trd. 

Average  operating  expenses  per  car  mile,  including  total 

power  cost         5'20tl. 

Percentage  of  .W.  fares  to  total  traffic  revenue     20*57  I»er  ceni. 

id.      ,.  .,  ..  At)(i7        .• 

}M.     ,.  „  ..  7-4S 

2d.       „  „  ..  18-64 

other  lares     „  ,.  3'64 

Average  distance  travelled  per  passenger '126  of  a  mile 

,,  fare  paid  per  passenger  •<)i4<i- 

operating  expenses  per  passenger •Ojgd. 

,,  number  of  passengers  carried  per  car  mile       ...  S 

Maxinmm  number  of  passengers  carried  on  any  one  day  3l.oi*^ 

traffic  receipts  on  any  one  day £^f^  12s  4d 

Average  journeys  i>er   head  of    |)Opul.ition    for   periotl   of 

II  months  :  i 

Number  of  cars  in  stock 30 

The  accounts  are  signed  by  Messrs.  A.  13.  Clutterbuck,  city  accountant : 
Percy  P.  Gutteridge,  light  railways  accountant;  and  E.  Edwards, 
general  manager,  and  they  have  been  audited  by  professional  auditors 
appointed  by  the  Council, 
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TRAMWAY  &  LIGHT  RAILWAY 
NOTES. 


BLACKPOOL. — The  new  prcmenade  tramway  between  the  North 
and  Central  Piers  was  opened  in  the  latter  part  of  April.  This  section 
consists  of  a  double  line  between  the  North  and.  the  Central  Piers, 
some  1,200  yards  in  length.  The  whole  of  the  work  has  been  completed 
in  about  five  weeks'  time. 

BOURNEMOUTH.  The  terminal  Hnes  of  the  Bournemouth  and 
Poole  tramways  have  now  been  joined  up,  and  through  running  will 
commence  as  soon  as  the  transfer  is  legally  completed  of  the  Poole  and 
District  Klectric  Traction  Company's  undertaking  to  the  Bourne- 
mouth Cf)rporation.  The  Tramways  Committee  have  been  inspecting 
several  cars  with  a  view  to  obtaining  lighter  cars  for  the  traffic  in  the 
more  rural  districts.  The  surveyor  has.  under  instructions,  obtained 
lenders  for  ten  cars,  five  of  which  are  to  be  similar  to  the  existing  bogie 
cars,  and  the  other  five  to  be  single  deck  and  semi-open,  two  of  them  to 
be  fitted  with  radial  trucks. 

BRADFORD  Mr.  James  Hill,  chairman  of  the  Bradford  Tram- 
ways Committee,  speaking  at  a  recent  meeting,  alluded  to  the  agitation 
which  had  been  raised  in  favour  of  halfpenny  fares,  and  dealt  effec- 
tively with  the  criticisms  of  the  work  of  the  Tramways  Committee. 
He  said  he  would  like  the  Council  to  understand  that  they  had  an 
important  work  to  do.  They  were  carrying  on  one  of  the  largest 
bus  nes^s  in  the  city,  and  one  of  the  most  difficult,  and  he  wished  the 
c  )uncillors  would  realise  that  when  the  Committee  met  they  did  not 
meet  to  play.  The  members  of  the  Committee  had  made  up  their 
minds  that  the  fares  were  as  low  as  they  could  possibly  be.  He 
expressed  the  opinion  that  the  employees  of  the  city  tramways  had  as 
favourabb  conditions  of  service  as  any  other  class  of  men  in  the  city, 
and  he  did  not  consider  that  the  system  of  split  turns  entailed  any 
hardship  on  the  men. 

CARDIFF.  Mr.  K.  B.  Goodyer,  who  was  manager  of  the  Cardifl' 
tramways  until  they  were  taken  over  by  the  Corporation,  has  put  in  a 
claim  for  ;f  2,500  in  respect  of  injuries  sustained  by  his  wife,  who  was 
knocked  down  by  an  electric  car  in  September  last.  Mrs.  Goodyer 
was  crossing  Newport  Road,  near  her  house,  when  the  accident 
happened.  The  Corporation  are  defendmg  the  action,  and  have 
instructed  the  town  clerk  to  retain  counsel. 

CROYDON. — Interesting  statistics  have  been  compiled  regarding 
the  Croydon  tramways,  which,  since  the  electrification,  have  been 
worked  under  lease  from  the  Corporation  by  the  British  Electric 
Traction  Company.  During  the  last  three  years  of  the  old  horse  cars 
10,000.000  passengers  were  carried,  but  during  the  three  years  of  the 
electrified  system  40,000,000  have  been  carried.  In  the  4ast  twelve 
months  the  population  of  Croydon,  about  145.000,  has  been  carried 
almost  one  hundred  times  over.  In  one  year  ;f  20.000  was  absorbed  in 
wages,  while  the  taxes  paid  totalled  /2.120. 

DUNDEE.— The  Corporation,  by  a  majority  of  one  vote,  have 
decided  against  running  the  cars  on  Sundays. 

GREENOCK.— The  Corporation  of  Greenock  and  the  Tramway 
Company  have  agreed  on  a  revised  scale  of  rates  for  electricity  for  the 
next  five  years,  subject  to  certain  conditions  on  the  eve  of  settlement. 
The  rates  are  as  follows :  First  500,000  units  at  i^d.  per  unit,  next 
200,000  units  at  i^d.  per  unit,  then  200.000  units  at  id.,  and  anything 
further  at  •85d.  per  unit.  The  revenue  from  these  rates  is  expected  to 
amount  to  about  ;f5,ooo  per  annum. 

LANARKSHIRE.  -Engineers  representing  the  Caledonian  Kail- 
way  C'ompany  have  been  engaged  in  surveying  operations  in  the 
Carluke  and  Crossford  districts,  and  it  is  understood  that  their  work  is 
in  connection  with  a  proposed  extension  of  the  Caledonian  line  into 
the  extensive  fruit-producing  district  of  Clydesdale.  While  principallv 
meant  for  fruit  traflic,  it  is  expected  that  a  passenger  service  will  also 
be  inaugurated,  as  the  district  attracts  large  numbers  of  excursionists 
during  the  summer. 

LEITH.— A  plebiscite  of  the  ratepayers  of  Leith,  on  the  ()uestion 
whether  the  cars  should  be  run  on  Sunday,  has  resulted  in  6,763  voting 
for  Sunday  running,  and  J.O16  against  a  majority  in  the  affirmative 
of  3.M7- 

PONTYPRIDD  AND  RHONDDA. -It  was  decided  at  a 
meeting  of  the  Pontypridd  Electricity  and  Tramways  Committee  on 
April  1 1  that  a  committee  should  be  appointed  to  meet  the  Rhondda 
District  Council,  with  a  view  to  coming  to  an  understanding  in  regard 


to  through  traffic  on  the  tramway  l)etween  Hafcxi  and  Porth  and  on  to 
the  Upper  Khondda. 

ST.  HELENS  -  The  car-shed  of  the  St.  Helens  Corporation 
I'ramways  is  to  be  the  place  of  meeting  on  June  3,  when  Mr  C'hamber- 
l.iin  visits  St.  Helens.  The  depot  will  be  converted  into  a  comfortable 
and  commodious  hall  capable  of  seating  7,000  persons.  Considering 
that  a  larger  proportion  of  tramway  equipment  than  is  desirable  even 
yet  comes  from  abroad,  the  place  of  meeting  is  not  likely  to  weaken 
Mr.  Chamberlain's  arguments.  A  serious  strike  began  among  the  St. 
Helens  and  District  Tramways  Company's  employees  on  April  2O,  and 
had  not  been  settled  when  these  pages  went  to  press.  The  strike  arose 
from  the  refusal  of  the  company  to  grant  them  an  increase  of  pay  which 
the  men  say  was  promised  them  some  time  ago,  but  which  the  company 
say  they  cannot  give  at  the  present  time.  The  service  has  been  much 
disorganised,  and  some  of  the  officials  of  the  company  have  been 
employed  driving  the  cars. 

SOUTH  SHIELDS.  The  following  recommendation  of  the 
South  Shields  Tramway  Committee  was  recently  adopted  by  the  Town 
C'ouncil  by  24  votes  to  six  :  '*  That  as  in  their  opinion  the  motor  bus 
service  is  unreliable,  the  smell  of  petrol  highly  objectionable,  the 
vibration  excessive  and  discomforting  to  passengers,  the  shocks  at 
periods  of  stopping,  starting,  and  changing  of  speeds  severe  and 
objectionable  ;  and.  further,  as  no  reliable  data  are  available  as  to  the 
working  costs  of  the  motor  buses,  owing  to  the  very  short  period  they 
have  been  in  use,  but  that  everything  tends  to  show  that  such  working 
costs  are  high,  and  ill  excess  of  an  electric  tramway  service,  the  depu- 
tation cannot  recommend  the  adoption  of  a  motor  bus  service  for  the 
borough."  The  recommendation  was  made  after  the  committee  had 
visited  various  towns  and  inspected  the  motor  'buses  in  use  there. 

STOCKPORT.  Work  was  commenced  on  April  ij.  on  the  con- 
struction of  the  tramways  between  Stockport  and  Hazel  Grove,  an 
extension  of  the  Stockport  Corporation  tramways.  The  work  was 
lx?gun  with  a  suitable  ceremony,  and  subsequently  Councillor  Fernley, 
vice-chairman  of  the  Tramways  Committee,  entertained  the  members 
of  the  Committee,  the  officials,  and  others  at  the  Warren  Bukeley 
Hotel. 

SUNDERLAND.-  The  new  tramway  offices  were  formally  opened 
on  April  19  by  Councillor  Summerbell  (chairman  of  the  Tramways 
Committee).  The  cost  of  construction  has  been  about  ;fo,ooo,  and  it 
is  intended  to  pay  this  sum  out  of  the  tramway  revenue,  the  payment 
to  be  spread  over  a  period  of  six  years. 

SWANSEA.  The  Swansea  tramways  extensions  were  opened  on 
April  22.  The  new  sections  utilised  are  to  Wind  Street,  Sketty, 
Brynmill,  and  Brynhyfryd,  the  St.  Thomas  section  not  yet  being  ready. 

TYNEMOUTH.  An  appeal  by  the  Tynemouth  and  District 
Electric  Traction  Company  against  the  rating  of  their  property  was 
heard  at  the  Northumberland  Easter  Ouarter  Sessions  at  Newcastle 
on  April  0.  Sir  Edward  Boyle,  K.C.,  and  Mr  Simey  appeared  for 
the  appellants,  and  Mr.  W.  C.  Kyde  and  Mr.  Mitchell  Innes  were  for 
the  respondents,  the  Assessment  Committee  of  the  Tynemouth  Union. 
Sir  Edward  Boyle  in  his  opening  statement  said  the  tramway  went 
into  five  different  townships,  Chirton,  North  Shields,  Cullercoats, 
Tynemouth  and  Whitley.  The  property  in  these  iive  townships  had 
l>een  re-assessed  at  ^4,938  gross  and  ;f2,549  ratable.  The  Company 
objected  and  the  ratable  value  was  reduced  to  /,'i,8oo,  and  it  was 
against  that  /i,8oo  that  the  appeal  had  reference  The  following 
witnesses  were  called  by  the  Tramway  Company:  William  M. 
Kumball,  surveyor  to  a  large  number  of  electrical  undertakings  ; 
Phihp  M,  Faraday,  W.  H.  Elwell.  and  Mr.  H.  J.  Howley,  who  put  in 
values  varying  from  /i,ooo  to  ;f  1,150.  On  behalf  of  the  Assessment 
Committee,  J.  Hunt  Hedlcy,  W.  P.  Kyan  and  Ernest  M.  I^cey  were 
called,  whose  values  varied  from  ^"2,200  to  /2,3co.  The  bench  after 
deliberation  intimated  that  the  value  of  the  lines  would  be  fixed  at 
^1,367,  which  was  to  be  apportioned  to  the  different  parishes  out  of 
sessions.     Costs  were  allowed  to  the  appellants. 

WEMYSS.  Mr.  K.  G.  E.  Wemyss  has  decided  to  float  a  company 
to  carry  out  the  proposed  tramway  scheme  from  I^ven,  through 
Wemyss,  to  Kirkcaldy,  powers  for  which  were  granted  recently.  At 
the  inquiry,  Mr.  Wemyss  said  he  intended  retaining  the  concern 
entirely  in  his  own  hands,  but  the  Home  Office  stated  that  he  must 
form  a  statutory  company  within  two  years,  and  hand  over  the  whole 
concern  to  the  company.  In  view  of  this  he  has  decided  to  float  the 
company  with  a  share  capital  of  ;f  60,000  to  /7o,ooo,  half  preference  and 
half  ordinary,  with  about  ^(20,000  of  debentures.  Mr.  Wemyss  will 
retain  the  ordinary  shares  in  his  own  hands. 

YORK.— At  the  last  meeting  of  the  Streets  and  Buildings  Committee 
of  the  York  Corporation,  the  question  of  the  negotiations  between  the 
committee  and  the  Yoik  Tramways  Company  as  to  the  purchase  of 
the  undertaking  came  up  for  discussion.  The  last  offer  made  by  the 
Corporation  was  /^*9,ooo,  to  which  the  Tramways  Company  responded 
by  asking  ;f  12,000.  Since  then  negotiations  have  been  conducted 
between  the  two  bodies,  without  definite  result,  and  it  has  now  been 
decided  to  recommend  the  Council  to  discontinue  the  negotiations. 
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Messrs.  Mather  and  Piatt,  of  the  Sal  ford  Iron  Works,  Man- 
chester, issue  the  fifth  edition  of  their  useful  pocket  catalogue  and 
tables.  Since  the  last  edition  was  published  several  types  of  machinery 
have  been  added  and  those  are  included  in  (he  1905  issue.  The  tables 
in  the  latter  half  have  also  been  considerably  extended. 

W.  T.  Henley's  Telegraph  Works  Company,  Limited,  have 
issued  the  first  part  of  a  handsome  price  list  of  cables  for  electric 
lighting,  traction,  and  power  transmission.  These  cables  are  made 
single,  concentric,  triple-concentric,  twin-core,  and  three-core,  and  for 
a  variety  of  pressures  up  to  11,000  volts;  but  this  catalogue  deals 
principally  with  low  and  medium  tension  cables  with  paper  insulation 
and  lead  covering,  three-phase  and  rubber-insulated  cables  being 
treated  in  separate  lists.  The  details  are  in  accordance  with  the 
recommendations  of  the  Engineering  Standards  Committee.  As  is 
apparent  from  the  book,  everything  is  done  to  secure  the  best  possible 
materials  and  workmanship,  and  all  cables  made  are  subjected  to 
severe  tests  before  being  sent  out.  The  bulk  of  the  catalogue  is 
occupied  by  well-printed  tables  giving  particulars  and  prices  of  the 
various  kinds  and  sizes  of  cables,  together  wiih  code  words  for  use 
when  ordering.  The  illustrations  are  confined  to  section  views  of 
cables.     A  marginal  thumb  index  greatly  facilitates  consultation. 

Brush  Canopies  for  Tramcars.— The  popularity  of  the  top- 
covered  car  has  been  amply  demonstrated  during  the  present  winter. 
A  week  rarely  passes  now  without  an  intimation  that  some  corporation 
has  decided  either  to  experiment  with  or  to  adopt  outright  one  of  the 
types  of  canopy  with  which  we  are  now  lamiliar.  Public  appreciation, 
of  course,  means  increased  earning  power,  and  the  fact  that  the  adop- 
tion of  this  form  of  shelter  sends  the  car-mile  receipts  up  some  20  per 
cent,  is  an  irresistible  argument  in  its  favour.  The  Brush  Electrical 
Engineering  Company,  Limited,  Falcon  Works,  Loughborough,  with 
their  customary  enterprise,  have  been  specially  prominent  in  meeting 
the  demand  thus  created,  and  have  made  many  experiments  in  order 
to  arrive  at  the  ideal  canopy.  Instead,  however,  of  ultimately 
deciding  on  a  standard  pattern,  it  has  been  found  desirable  to  present 
a  number  of  models  which  differ  considerably  both  in  design  and 
construction,  and  the  Brush  Company  are  thus  prepared  to  meet 
varying  local  conditions.  Their  attractively  got-up  catalogue  illus- 
trates and  describes  these  various  types,  among  which  are  the  well- 
known  Manchester,  Leeds,  Bolton.  Liverpool,  and  Salford  patterns. 
Fixed  canopies,  sliding  roofs,  collapsible  covers,  wind  screens,  and 
combinations  of  the  above,  are  all  portrayed  here,  although  it  is 
remarked  that  the  consensus  of  opinion  in  the  United  Kingdom  is 
inclined  to  favour  the  first-named. 

•'Steam." — Babcock  and  Wilcox,  Limited,  have  just  issued  the 
fifth  edition  of  their  well-known  book  entitled  '*  Steam."  This  new- 
edition  is  larger  and  produced  on  even  a  finer  scale  than  the  last,  and 
it  contains  much  new  matter  in  the  letterpress  as  well  as  additional 
illustrations  bringing  it  down  to  date.  For  the  benefit  of  any  readers 
who  have  not  seen  previous  editions,  it  may  be  explained  that  the  book 
is  an  ingenious  blend  of  a  treatise  on  steam-raising  with  a  description 
of  various  types  of  boilers,  and  particularly  of  the  Babcock  and  Wilcox 
boiler,  together  with  numerous  reasons  why,  in  the  opinion  of  the  com- 
pany, the  Babcock  and  Wilcox  boiler  is  superior  to  all  others  While 
in  the  latter  direction  the  book  must  be  very  effective,  it  also  contains 
a  series  of  articles  and  tables  relating  to  the  science  and  technics  of  the 
production  of  steam,  the  efficiency  of  boilers,  the  comparative  value  of 
different  fuels,  the  value  of  superheaters,  the  effect  of  tall  chimneys, 
the  properties  of  saturated  and  superheated  steam,  and  a  great  variety 
of  other  information  of  much  value  to  all  steam  users,  and  particularly 
to  those  concerned  in  the  working  of  electric  generating  stations.  The 
volume  is  profusely  illustrated  both  with  line  drawings  and  half-tone 
reproductions  from  photographs,  the  latter  of  which,  including  views 
of  many  of  the  principal  boiler  houses  of  electric  stations  in  this  country 
and  abroad,  are  among  the  finest  examples  of  this  class  of  illustration 
which  we  have  ever  seen.  The  whole  volume  is  beautifully  got  up, 
and  to  complete  it  we  have  at  the  end  an  exhaustive  index  which  is 
modestly  described  as  a  table  of  contents. 


CONDENSING    PLANT. 


The  Mirrlees  Watson  Company,  Limited,  of  Glasgow, 
make  a  special  feature  of  the  manufacture  of  Independent 
Condensing  Plants  having  either  Wet  or  Dry  Air  Pumps,  and 
suitable  for  working  in  connection  with  Reciprocating  Engines 
or  giving  the  high  vacuum  desirable  with  Steam  Turbines. 


Specially  abstracted  for  *The  Tramway  and  Rail- 
way World  "  from  the  Official  Journal  of  Patents. 

.*.  If  the  inventions  have  been  communicated  the  names  of  the  com- 
municators are  given  below  in  italics. 

Applications. 

Applications  for  Letters  Patent  have  been  filed  as 
follows  : 

6,400     Hangers  for  overhead  electric  wires    J.  F.  Simpson. 

6,419     Method    for  automatically   reversing  direction   of  trolley— B. 

Smith. 
6,455     Means  for  fastening  ears  of  trolley  wires     A.  Rogers. 
6,504     Covers  for  tramcar  seats-  J.  J.  Marsh. 

6.523  Trolley  poles  -W.  Williamson  and  J.  Collinson 

6.6of)     Method  for  locking  ends  of  rails  of  railways  and  tramways— 

E.  H.  Killen. 
6,658     Manufacture  of  railway  and  tramway  rails— C.  P.  Sandberg. 
6.679     Electric  railways — J.  1).  I-awson  and  T.  Littlefair. 
6.802     Automaticelectric  tramway  si 5[nals     H.  Storm  and  T.  Simpson. 
6.838    Suspension  of  overhead  conductors  for  electric  railways-  B.  J. 

Jones. 
6,904     Method  for  preventing  accident  through  breakage  of  trolley 

wires     G.  W.  Fowler  and  G.  Hildreth. 
6.945     Route  indicators  for  tramcars     H.  H.  Lake. 
6,958     Safety  devices  for  overhead  wires  for  electric  traction   -H.  R. 

Burnett. 
7,065     Dry  seats  for  tramcar.^,  etc.     G.  Glossop  and  J.  C.  Skinner. 

^•''*    '   Electric     motor    control    systems    for    electric    cars — British 
7.149  Thomson-Houston  Company   {General  Electric  Company). 

7,157  Regenerative  control  of  electrically  propelled  vehicles-  H.  \V. 
Dickinson. 

7,i6S     Lifrguard  for  tramcars     W.  Percy. 

7,176  Method  of  operating  points  of  trolley  wires  and  ol  rails— 
J.  Greenwood  and  Son. 

7,203  System  of  lining  railway  and  other  tubular  tunnels — A.  R. 
Bennett  and  E.  W.  Twining. 

7,293     Lifeguards  for  tramcirs— T.  F.  Gillett  and  W.  B.  Hopkins. 

7,360  Device  for  keeping  trolley  rope  tight— J.  L.  Dawson,  J.  Clark 
and  R.  Black  more. 

7,479    Tramway  cars— W.  P.  Michel. 

7,555     Sole  or  anchor  plates  for  tramway  rails     T.  (irey. 

7.698  Manufacture  of  steel  for  railway  and  tramway  rails — C.  P.  Sand- 
berg. 

7,801     Motor  omnibuses— B.  E.  Dickinson. 

7.856     Electrically  propelled  railway  vehicles    J.  P.  Barker. 

7,879    Trolley  heads— J.  W.  Hancock. 

7,956     Lifeguards  for  electrically  propelled  vehicles- -E.  A.  Greaves. 

8,049    Working  of  tramway  or  railway  points — W.  B.  Docharty. 

8.090    Trolleys  for  electric  railways — \.  P.  Zani. 

8,122     Construction  of  electric  tramways-  S.  G.  Bennett. 

8.304     Seats  and  seat  backs  for  tramcars.  etc. — C.  Brawn. 

8.313     Outside  seats  of  tramcars,  etc.—  A  Kirkham. 

8,443    Trolleys  of  electric  cars-   H.  Halstead,  A.  Johnson  and  S.  Winn. 

8,500    Seats  for  tramcars,  etc.—  W.  A  Watson. 

8.524  Protected  third-rail  system— I.  C.  Thorne. 
8.596     Signalling  on  rail  and  tramways    C.  J.  Goodeve. 

Specifications  Accepted. 

The  following  applications,  of  which  the  specilications 
have  been  published,  are  now  open  to  opposition  by 
prior  patentees  or  any  other  persons  interested  : 

1904. 
5,634    Switch  point  and  frog  for  overhead  equipment     Bonthrone. 
8,244     Apparatus  for  placing  tramcars  on  or  removing  them  from 

rails    Jones. 
9.235     Sandbox  for  tramcars,  etc.     Shaw  and  Kidman. 
10,812    Trolleys  for  electric  cars     Blaney. 
11,287     Route  indicators  for  tramcars,  etc.     Walker. 
12,918     Machines  for  printing   and   numbering   tram   tickets,  etc.— 

Middleton  and  Clift. 
17,025     Brake-blocks  for  railway  and  tramway  cars-  Haddon  <  Lachavd). 
18.756     Street  railway  cars-  Goehring. 
22,839     Method  of  supporting  trolley  wires—  Allen. 
27.209     System  of  electrical  distribution  for  railways— Hallberg. 


The  Glasgow  Railway  and  Engineering  CoMrANV,  Limited, 
of  Helen  Street,  Govan,  Glasgow,  have  removed  their  London  office 
to  12,  Victoria  Street,  S.W. 
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CHILLED  IRON  WHEELS 

FOR 

TRAMWAYS,  RAILWAYS, 

ap    W|KJipe  Supplied   Loose  or     .      .      . 

'  Accurately  Fitted  on   Axles. 

HYDRAULIC  WHEEL  PRESSES, 

From   70  to  250  Tons  Total   Pressure. 

CAR  WHEEL  GRINDING  MACHINES 

For   Removing   Flats  and  Trueing. 
INCREASING  LIFE  OF  WHEELS  BY  TREATING  FLATS  PROMPTLY. 


GENERAL    VIEW    IN    WHEEL    FOUNDRY. 


MILLER  af  CO., 

LIMITED 

LONDON    ROAD    FOUNDRY, 

Telegraphic  Address:  C  ¥^1  IVf  R  I    T  D/^  H 

''MILLER,   EDINBURGH."  Et  mJ  I  i^  D  U  fvvJ  11  • 
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TRAFFIC  RETURNS. 


TRAMWAYS    AND    OMNIBUS    LINES. 


1904. 

WEEKS  ENDING 


1905. 

WEEKS  ENDING 


AQORBaATK. 


NAMK. 


April  2. 

April  9. 

April  16. 

April  23. 

April  I. 

April  8. 

April  16. 

April  -22. 

Wks. 

1906. 

Increabe 
or  Dec 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

A  herdeeu  Corporation 

1,U¥> 

1,206 

1,206 

1,2:)0 

1,110 

1,124 

1,116 

1,188 

47 

*il.876 

+    5.859 

Airdric 

184 

l^J 

185 

207 

179 

194 

196 

195 

16 

8.0W 

H 

Ifiirveloiia 

1,515 

2,198 

1.891 

1,796 

•2.071 

2.166 

2.110 

1,772 

16 

31.711 

*     5,0J3 

Barnsley     ... 

176 

231 

148 

IW 

163 

161 

163 

162 

16 

2.443 

17 

Barrow 

\>n 

210 

136 

157 

205 

211 

219 

267 

Hi 

8,097 

+        586 

Balb             

511 

843 

606 

674 

574 

613 

576 

608 

16 

8.876 

*        321 

Ii«lfust  City               

2,272 

3.024 

2,819 

2,472 

2,210 

2,817 

•2,169 

2,186 

16 

36,632 

1.29I-. 

Btrmingtmin.  City  of 

5,2(»5 

6,148 

5,228 

5,451 

5.740 

5,748 

6.710 

5,651 

16 

86.608 

^     4,883 

KirininphHtn  Mnd  Midland  ... 

829 

1,028 

797 

837 

1.200 

1.245 

1,228 

1,286 

16 

18,228 

-1-     4,7H2 

Biriniii^'h<iiii  ('unM>ratioii     ... 

319 

269 

268 

369 

362 

368 

355 

8 

1,170 

.        242 

BlHckl)Ui-n  C'«»ip<>rutioii 

747 

1.302 

780 

930 

611 

874 

846 

8<n 

3 

8,080 

457 

Blackpool  and  Fleetwood    ... 

4JW 

&31 

266 

313 

•270 

•243 

•221 

.586 

16 

3,546 

438 

Blackpool  Corporation 

:W7 

1.444 

.532 

5.-i6 

414 

412 

420 

462 

3 

1,295 

1,106 

Blackpool.  St.  Anne's,  and  Lythain 

ica 

600 

240 

297 

191 

170 

168 

187 

24 

3.507 

013 

Bolton  Corporation 

2,041 

1.810 

1,810 

1794 

1,862 

1,8'20 

1,826 

2,354 

4 

6,706 

i-         115 

Bournemouth  Corporation  ... 

s-29 

1,883 

1,148 

1,165 

992 

679 

991 

994 

3 

2,665 

1,032 

Bradford  Corporation 

2,895 

4,805 

3,661 

3,925 

8,074 

3,932 

3,964 

3,965 

4 

Pi,774 

499 

Brigliton  Cori>orniiun            .  . 

92B 

979 

881 

844 

849 

810 

879 

992 

4 

•2,949 

98 

B.-iHtol         

4,608 

5,782 

4.726 

5.076 

4,524 

4,606 

4,607 

4,706 

16 

7-2,160 

-    1,101 

Burnley  Corooration 

L2:w 

971 

945 

i,oa5 

1,099 

1.127 

1.088 

1,867 

16 

16,460 

r      *^0!W 

Burton  on-Trent  Corporation 
Calcutta      

«» 

:«3 

320 

318 

305 

801 

302 

826 

3 

1.026 

-- 

Rs.  32,902 

32.172 

83.208 

83,353 

38,794 

40,374 

39.009 

35,748 

15 

601,563 

-  73,660 

Curdiff  ror|K»ruiioii... 

2,194 

2,529 

1,946 

1.897 

2.446 

1.956 

3 

6,299 

S09 

CarllBle,  City  of       

194 

231 

180 

197 

151 

177 

182 

188 

16 

•2.413 

888 

Chatham  and  District 

50:1 

773 

579 

572 

600 

663 

621 

628 

16 

9,888 

984 

Colchester  Corp<miti<»ii 

171 

160 

182 

267 

39 

8,451 

Cork             

H9H 

462 

434 

442 

418 

462 

482 

448 

16 

6,675 

♦-       229 

Darlington  Coiixirution 

179 

182 

185 

192 

3 

.160 

Derby  (  uriioration  ... 

:W9 

:i83 

312 

331 

633 

616 

661 

699                        1 

3 

2.124 

f        965 

Devonport... 

520 

561 

495 

613 

428 

600 

479 

486                        1 

16 

6,965 

375 

Dover  Corporation 
Dublin  and  Lncan  ... 

109 

215 

201 

195 

182 

176 

187 

216                        1 

3 

617 

129 

100 

138 

i.e 

128 

100 

104 

103 

138                        • 

16 

1.576 

♦^           2 

Dublin  United           

4,181 

4936 

4,578 

4.916 

4.877 

4.617 

4,6'20 

4.694 

16 

70.674 

*-        C5II 

Dudley— Stourbridge 

791 

1,173 

724 

799 

849 

819 

809 

808 

16 

12,162 

+        131 

Dundee  City 

767 

861 

892 

832 

796 

826 

865 

764 

44 

39,9:45 

-        2H) 

F.ast  Ham  U.D.C 

718 

883 

706 

75.1 

744 

750 

747 

801 

8 

2.462 

-       112 

Rdinbun^h  and  District      ... 

4.191 

4^3 

4,280 

4.6u7 

4,425 

4.625 

4,501 

4,616 

10 

71,134 

♦-     5.254 

Gateshead 

910    . 

9:^1 

885 

865 

802 

892 

889 

962 

10 

18,K78 

¥        84l» 

Glasgow  Corporation 

13,411 

14,045 

13,996 

14,935 

14.682 

15,184 

16.064 

14,716 

47 

670,563 

*-  34.935 

GloSMiOp 

109 

lUl 

96 

106 

126 

112 

1^1 

127 

16 

1,770 

T-          181 

Gravesend  and  Northilcet   ... 

239 

318 

328 

244 

202 

205 

214 

218 

16 

3,002 

4-.6 

Greenock— Port  Glasgow    .. 

478 

4b9 

565 

5.S9 

615 

692 

696 

572 

16 

8,606 

¥     1,202 

Harrow  Road  and  Paddingtoii 

253 

5t« 

268 

289 

252 

251 

284 

2.-,8 

16 

3.660 

•225 

Hartlepool 

275 

319 

246 

258 

•J68 

237 

282 

249 

16 

8.831 

93 

Halifax  Cui'iioration 

2  weeks 

3,003 

2  weeks 

2.658 

linddersfield  C<>rik»riilit»n     ... 

1,546 

1,136 

1,287 

1,223 

1.259 

1,269 

4,053 

-       187 

Hull  Corporation     ... 

2,1*44 

2,212 

2,048 

2.881 

2,211 

2,004 

2,0H0 

2,194 

:j 

7.080 

V         187 

Ilford  Corporation  ... 

403 

414 

644 

4^26 

Ilke{>um  Corporiitioii 

186 

119 

189 

116 

1U7 

163 

Ipswich  CoriMirtttion 

435 

119 

400 

403 

372 

418 

399 

427 

1,246 

-       284 

Kiddei-minstcr 

Itti 

182 

97 

113 

96 

101 

98 

98 

11; 

1,469 

-  123 

Kirkcaldy  C<)rp<»riition 

194 

•234 

208 

281 

199 

•241 

200 

•202 

Ijanarkshire 

'.ro\ 

605 

562 

766 

608 

653 

630 

640 

1 

10.079 

+     -.7-22 

fjeeds  Corporation  ... 

5,318 

6.185 

5,125 

5.5;}2 

5,471 

5,476 

5.442 

5.414 

21,802 

-  -.37 

Leicester  CoiiM»rat ion 

1,964 

1,954 

•2,012 

1,961 

1 

•29,880 

— 

Liverpool  Corporation 

9.933 

10,463 

9,964 

.10,955 
*lu,817 

10,891 

10,461 

— 

London  Coupty  Council 

8.870 

11.770 

10,465 

18.405 

13,890 

— 

London  General  Omnibus  ... 

2i;i68 

23,943 

24.213 

25,578 

23,000 

•21,130 

1 

3-29,454 

♦-    9.'J43 

fiondon  Uoad  Oar   ... 

6,958 

7,741 

7.905 

8.379 

8,127 

7,651 

8.034 

6,981 

1 . 

117,625 

«-    2,408 

Lowesioft    ... 

134 

197 

148 

121 

119 

128 

— 

Mjii<lslone  0)riM)rati<Hi 

100 

108 

106 

107 

4  . 

5,600 



Manchester  Corporation 

1 1 ,56:1 

\%\^i 

11.367 

11,700 

11,9'28 

11,982 

12.146 

12,640 

n 

86,768 

¥    1,574 

Merthyr      

215 

286 

196 

192 

175 

189 

202 

212 

16 

•2.866 

222 

Metropolitan 

1,264 

1,526 

1,246 

1.348 

2,-230 

2,171 

2,020 

2,890 

J . 

3l/>68 

+  13.^1 

Middleton  ...            

303 

403 

266 

325 

•285 

:108 

294 

342 

1 

4353 

♦-       25*1 

Nelson  ConKiraiitMi... 

107 

lOi 

116 

112 

123 

119 

158 

1 

443 

♦-         29 

Newcastle-upon-Tyne  C<»riMnjvtion 

3,615 

3,794 

8,309 

3,492 

3.506 

3,605 

8,579 

3,784 

id 

56,941 

¥     1.114 

New|Knl  (Mon.)  Coiporaii<»n 

488 

561 

448 

464 

541 

5-22 

584 

569 

1,676 

4-        203 

Norlhanipton  ri»r|Kn-ulion    ... 

114 

195 

161 

146 

860 

871 

876 

386 

1,134 

f        ©2 

North  Metropolitan 

11,081 

12.28!* 

11,721 

12,131 

11,677 

11.382 

11,555 

11,017 

]!! 

173.108 

-    2.164 

Oldham- Ashton 

594 

641 

498 

552 

516 

614 

526 

612 

] , 

7.968 

+          37 

Oldham  Corporation 

1,134 

1,18SI 

1,180 

1,167 

1,552 

1,452 

1.531 

1.628 

J 

6.717 

+     1.512 

Peterborough 

143 

190 

127 

144 

1-23 

110 

114 

188 

1 J 

1.690 

182 

I'onlyprid.l  U.I>.  Conneil      . 

156 

163 

— ■' 

Poole           

"268 

4:J9 

'293 

323 

254 

260 

•266 

276 

]■• 

8,645 

•J21 

Purtsniouib  Covporation 

1.706 

2,468 

1,678 

1,6-26 

1,606 

1,685 

Potteries 

1.692 

1,872 

1.590 

1,676 

1.818 

1,004 

1,649 

1,734 

i.. 

•26,109 

+        477 

Rossendale  Valley 

193 

197 

164 

172 

197 

199 

184 

213 

1.; 

2.918 

+        280 

Kotherliani  Corporation 

422 

619 

892 

458 

401 

422 

391 

387 

:j 

1,159 

090 

Rothesay 

57 

166 

93 

117 

54 

59 

81 

119 

n: 

ail 

94 

Salford  Corporation 

4,377 

3,771 

3,952 

3,881 

4,U50 

3,865 

3.986 

4,803 

< 

14,579 

<-        216 

Scurboron^ili 

73 

73 

74 

Sheemess    ... 

46 

'"77 

46 

52 

62 

62 

64 

'65 

i.i 

'895 

^-      156 

Sheffield  Corporation 

4,371 

4,886 

4,392 

4,554 

4,682 

4,681 

4,548 

4,62:1 

4 

18,918 

.720 

Southampton  Corporation   ... 

854 

1,057 

929 

937 

843 

870 

859 

851 

2.679 

345 

K«>utbend-on-Hea  (."orp<»nili«»n 

:W8 

250 

316 

276 

266 

254 

19*< 

270 

3 

722 

120 

Soutbport    ... 

300 

443 

286 

.300 

265 

260 

253 

•260 

lit 

3.756 

298 

South  Staffordshire 

692 

•J08 

676 

732 

682 

677 

680 

653 

I1-. 

10,863 

80N 

Siuck|K>vl  ror|K»ratit»n 

573 

567 

420 

.531) 

487 

488 

467 

640 

:; 

1,606 

H9 

Sunderland  Corporation 

1,091 

1,118 

1.170 

I,i:i8 

1       1,071 

1,188 

3 

3,725 

asi 

Swansea     ... 

518 

612 

504 

509 

478 

477 

486 

603 

Hi 

7,427 

1-        i> 

Swindon  (!or|>oralion 

196 

169 

Taunton 

46 

■  U2 

r,o 

51 

'47 

.■50 

j            49 

43 

i'r. 

m 

105 

Tyncmoutb 

2.-16 

3:15 

224 

250 

188 

197 

!          177 

198 

ir. 

2,785 

627 

'r>neside  Tramwavs  and  Trann-oads 

21Mi 

121 

281 

33.1 

avj 

384 

'          389 

xn 

16 

5;U3 

^        C70 

Walla.sey  I). D.  Council 

652 

789 

651 

079 

698 

671 

687 

702 

:» 

2,187 

54 

Walsall  ('«»i-iKmiliun 

579 

\'A\ 

40:1 

164 

407 

458 

449 

16 

7,131 

241 

Warrinf^ton  Ctirporation 

m 

:{.-.2 

•J8:< 

300 

316 

319 

;          307 

814 

H 

940 

- 

West,  Ham  Corporation 

26.3 

8.»7 

691 

754 

1,167 

1,187 

1,003 

1,177 

3 

3.458 

f     1.306 

Weston-super-Mare 

m 

107 

61 

7(5 

39 

55 

1            48 

60 

16 

528 

i;» 

Wolverliamptiin  ('orjKiralion 

705 

518 

552 

.->50 

7-22 

701 

695 

964 

4 

•2,917 

— 

Wolverhampton  District     ... 

318 

r4«) 

.326 

:i07 

:Mi2 

:J55 

.*15-i 

:145 

16 

5.467 

2S 

Worcester  ... 

255 

376 

•>47 

270 

276 

•279 

283 

•288 

lii 

4,13'2 

*        77M 

Wrexham  and  District 

ilU 

140 

149 

I:V4 

96 

93 

l'i2 

121 

p; 

,        1.510 

129 

Yorkshire  (WooUenl  District 

.VJ7 

810 

537 

652 

609 

612 

589 

598 

16 

9,080 

i-        627 

(H'or  Uailwuy  Companies*  Traftlc  ReturuK,  rUle  page  446.) 
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RAILWAY    TRAFFIC    RETURNS. 


RAILWAY 

1904. 

WEEKS  ENDING 

1905. 

WEEKS  ENDING 

AQQRECM^TE« 

COMPANIES. 

Aprils. 

April  9. 

April  16. 

April  21.  i 

April  1. 

April  8. 

April  15. 

.April  2-2. 

Wks. 

1905 

Increase 
or  De- 

£ 

£ 

£ 

£        ' 

£ 

£ 

£ 

£ 

JL- 

I' 

Brecon  and  Merthyr 

1303 

l.Ofll 

1,782 

1,768 

1,692 

1.7a5 

1,798 

1,717 

lO 

30.498 

,. 

1,1-26 

Oambrian    ... 

G.540 

5,975 

5,125 

5,867    ; 

5,855 

5,5-25 

.-i.OjO 

5.iri7 

Ml 

823C/I 

— 

•2,545 

Ceniral  London 

6.297 

6.672 

6.597 

6,.'i38 

7,054 

7,158 

6.761 

O.'-'lG 

l)t 

118,842 

+- 

2,008 

City  and  South  London 

2.712 

2,8-22 

2,704 

2,778 

2,697 

•2,804 

'2,7.V.) 

2,525 

!'..              17 

49.686 

— 

2,784 

Purnew 

8,90r. 

8.8a'i 

8,828 

8,815     , 

9.130 

8.867 

8,900 

9.1-23 

HI 

184.991 

t 

•2.881; 

Great  Oentral          

<i3.5**y 

57,628 

62,924 

65.362    1 

67,075 

&1.-236 

67,414 

08,^70 

Ui 

1,042,381 

-f- 

59,193 

Great  Eastern          

loeaou 

101.200 

98,700 

97,900    ; 

90.600 

98,200 

94.400 

109,600 

l«i 

1,479.700 

— 

;i4,lU0 

Great  Northern        

iii,55:j 

100,510 

111.707 

111,291     , 

104.700 

101,100 

109,000 

106,300 

!•• 

1,643.000 

_ 

56,896 

Great  Western         

•i2J5,2JlO 

•J17.000 

•231.600 

283,400 

208,400 

2lfi.40H 

280,*200 

'248,000 

10 

3.372,800 

— 

9,300 

Hall  and  Barnsley 

7,350 

7,40  < 

8,643 

9,668    1 

8,144 

8,199 

9.120 

8,343 

iO 

136,98-2 

-f 

7,603 

Isle  of  Wight            

891 

836 

771 

669    . 

514 

623 

714 

1,004 

JG 

8,727 

•h 

81 

Ditto        Central 

64.S 

805 

577 

611     j 

625 

574 

C78 

699 

n; 

9,738 

+ 

162 

Lancashire  and  Yorkshire   ... 

108,750 

97.386 

99,589 

102,344 

10-2,815 

100,8ft5 

99,721 

115,790 

ir. 

1,570,749 

-f 

35.707 

Liverpool  Overhead 

1,547 

1,776 

1,629 

1.618    1 

1,489 

1,499 

1,538 

1,475 

Hi 

25,092 

1,268 

London,  Brighton,  and  South  Coast 

78,158 

65,362 

57..589 

60,601 

62.023 

54,154 

58.597 

67.634 

n; 

863,-47i 

— 

16  362 

London  and  North* Western 

275.000 

246,000 

•2T3.000 

272.000 

273.0U0 

258,000 

270.000 

273,000 

10 

4,047,000 

— 

46,000 

London  and  South- Western 

102.200 

91,100 

85.100 

87.400 

84,900 

82.200 

86,000 

100,500 

n> 

1, -277.600 

^ 

iO.lOO 

London,  Tilbury,  and  Southend 

H,98?. 

9,390 

8,3H4 

8,204 

7.969 

8,003 

7928 

9.298 

hi 

122,757 

t- 

763 

Maryport  and  Carlisle 

2,088 

1.997 

2,080 

2,0*27 

2,1-20 

1,988 

2,021 

2,U04 

10 

88,126 

f 

1,346 

Mersey        

1,4«3 

1.688 

1.558 

1,460 

1,556 

1,609 

1,630 

1.574 

10 

26.448 

f- 

1,469 

Metropolitan 

Ditto       District 

16.77r. 

17,765 

17,344 

17.r61     , 

17,016 

17.836 

17,463 

1     17,001 

10 

273,640 

+ 

1.865 

6  9611 

7,181 

7,284 

7.495 

7.439 

7,197 

7,165 

1       6.ft08 

16 

120.198 

3,436 

Midland      

231.913 

197,753 

218,255 

215.319 

•205,458 

210,868 

2ia972 

222,776 

16 

.J.364,878 

'  -t- 

5,284 

North-Eastern         

192.085 

171.602 

139,226 

166,851 

169.783 

170.095 

165,849 

183.187 

n; 

'2,.593,2ai 

14.146 

North  London 

8,840 

9.294 

9,H07 

9  741 

9,010 

9,106 

9.408 

8,-265 

16 

144,622 

10,718 

North  Staffordshire 

18,956 

18.018 

15,565 

17,79.1 

16,789 

17.418 

16.401 

18,661 

16 

270.378 

_ 

7,982 

South- Eastern  and  Chatham 

103.483 

96,420 

84,357 

86.917 

79,131 

93,581 

84.6-20 

9rf,473 

10 

1,-264.429 

18,115 

TafT  Vale  and  Penarth 

16,991 

15.424 

19,212 

19,419 

20.054 

19,014 

19,046 

17,120 

10 

,   293,710 

_ 

3,242 

Caledonian 

87,599 

84,195 

84,487 

83.498 

85,1-28 

80.644 

84,677 

86,910 

J-2 

;   960.428 

j   ^- 

3,895 

Glasgow  and  South- Western 

35.877 

83.768 

32.087 

82.403 

32,513 

30,790 

31,9;i6 

,     S3,u80 

\^1 

868,644 

1    - 

6,367 

Glasgow  District  Subway     ... 
Great  North  of  Scotland      ... 

1,398 

1,395 

1,864 

1.326 

1,877 

\,im 

1^4 

'       1,842 

12 

16,089 

1   _ 

190 

9.34t5 

9.395 

9,144 

9.U84 

8.722 

9.028 

8,7.'3 

1       &708 

12 

99,287 

— 

8.016 

Highland 

9.219 

8.940 

8.829 

8.401 

8,592 

8,620 

8.714 

8,106 

12 

'     99.619 

_ 

8,760 

North  British           

88,888 

870109 

89,669 

88,040    , 

83,8ai 

84.6U8 

89,991 

'     90,743 

\.t 

1.008,940 

.. 

1,839 

Belfast  and  County  Down    ... 

2,675 

3,152 

2.480 

2,475 

2,379 

2.400 

2,472 

,       2,789 

IC 

I     87,449 

_ 

1,175 

Cork  and  Bandon    ... 

1,486 

1.607 

1,640 

1,666 

1,392 

1,702 

1,702 

1.704 

Dublin,  Wicklow,  and  Wexford 

5.798 

.5,158 

4,-298 

4,802    1 

5.750 

4,586 

1       4,612 

1       4,813 

10 

.     74,676 

-K 

2,311 

Great  Northern  of  Ireland  ... 

18,030 

19,221 

18,939 

18.001 

17,056 

16.785 

18.848 

18,844 

16 

1   261.288 

6,541 

Great  Southern  and  Western 

28.462 

26.659 

25.454 

26,890    1 

25.452 

25.778 

25,600 

23.646 

16 

368,711 

'   _ 

10,591 

Midland  Great  Western 

12,503 

9.806 

11,824 

11.929    , 

12,649 

10,017 

11.274 

10,263 

161.273 

_ 

6,841 

Great  Northern  and  City      ... 

..'          98:1 

990 

9i(8 

915    i 

1,618 

1.619 

1.53:* 

1,473 

16 

1     25,49:) 

THE  WINBY  "ANCHOR  '  CHAIRS  &  RAIL  JOINTS. 

isands  of  Winby  Anchor  chairs  are  in  use  on 
am  way  Systems,  their  many  advantages  having 
recognised.     They  are  manufactured  wholly 
5d  Steel  Joist,  and  form  a  transverse  girder  of 
lable  strength   and   rigidity.     Owing  to  their 
and  fewness  of  parts,  Winby  chairs  are  inex- 
hile  the  simple  and  convenient  manner  in  which 
xed  goes  far  to  account  for  their  popularity.  As 
Dint  Anchor  for  tramways  they  are  unrivalled  ; 
ny  thousands  have  also  been  adopted  as  inter- 
diate  anchors,  preventing  the  creeping  or  dis- 
cement  of  tramrails  from  their  original  position . 
Wherever    used,   results    have   been    entirely 
satisfactory,    and    a    considerable    saving    in 
maintenance  expenses  has  been  effected. 
For   Tramway    Repair    Work    the 
Winby   anchor  chairs    are   most   advan- 
tageous, the  use  of  bolts  or  rivets  being 
dispensed     with.       Tramrails     may     be 
brought  back  to  alignment  and  firmly  secured  in  their  correct  position  with  very  little  labour  or  expense 
with  the  use  of  Winby  chairs.     They  also  form  an  inexpensive  method  of  restoring  low  Joints  to  surface. 

SOLE    MANUFACTURERS   and    PATENTEES: 

L.  P.  WINBY  &  CO., 

20,     KIl^G      IVIUX^IAl^      SXREET,     UONDON,     B.C. 

Tolei:rams:   <•  WINBY,  LONDON."  Telephone:  5,022  C^ntraL 


Digitized  by 


Google 


Vol.  XVII. 


LONDON,   JUNE   8,    1905. 


Vol.  XVII. 


BAKER   STREET  AND   WATERLOO   RAILWAY. 


The  work  of  constructing;^  and  equipping  the 
Baker  Street  and  Waterloo  Railway  is  now  far 
advanced,  and  it  is  expected  that  the  jy[reater 
part  of  the  line  will  he  open  for  traffic  by  the  end 
of  the  present  year.  The  railway  is  the  first  to 
be  completed  of  the  ^roup  of  London  tube  lines 


well  advanced  before  ground  had  been  broken 
for  the  other  two  lines  mentioned. 

In  previous  articles  we  have  sketched  the 
general  relations  between  these  three  tube  railways 
and  the  Metropolitan  District  Railway.*  The  Act 
of  Parliament  incorporating  the  Baker  Street  and 


Fig.  1.— Driving  the  Qreathead  Shield  at  Edgware  Road   Station  Tunnel,  April  13,  1905. 


associated  with  the  Underground  Electric  Rail- 
ways Company,  of  London.  Unlike  the  Great 
Northern,  Piccadilly,  and  Brompton  Railway 
and  the  Charing  Cross,  Euston,  and  Hampstead 
Railway,  however,  a  great  deal  of  tunnel  work 
had  been  done  before  the  undertaking  passed 
into  its  present  hands,  and  the  construction  was 


Waterloo  Railway  Company  and  authorising  the 
construction  of  an  underground  electric  railway 
in  London  between  the  two  points  mentioned 
was  passed  in  1893,  but  the  work  of  construction 
did  not  start  till  some  time  afterwards.  There 
were    various    difficulties    which    need    not    be 

'  Vide  TheTwamw^y  and  Railway  Wowi.d,  January  15,  1903,  and  Febniary  9,  igo"). 
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recalled,  but  ultimately  Mr.  C.  T.  Yerkes  acquired 
a  controlling  interest,  and  arrangements  similar  to 
those  made  for  the  other  two  tube  lines  were 
entered  into,  whereby  the  work  of  construction 
was  pushed  forward  energetically. 

FINANCIAL. 

The  authorised  capital  of  the  Baker  Street  and 
Waterloo  Railway  Company  is  ;/^2,673,ooo  in 
shares,  and  ;/^8g(),ooo  in  four  per  cent,  perpetual  de- 
benture stock,  a  total  of  ;/^3,563,ocx).  The  amount 
of  share  capital  at  present  created  is  j/^66o,ooo  in 
four  per  cent.  £\o  preference  shares,  and 
;^i, 725,000  in  ^10  ordinary  shares  —  total, 
/^2, 385,000.  Out  of  this  there  have  been  issued 
and  fully  paid  the  whole  of  the  preference  shares 
and  ;i/^98i,85o  of  the  ordinary  shares — total 
;^i,64i,850.  Of  the .  debenture  stock,  ;/^500,ooo 
was  sold  to  the  public  early  this  year  by  Messrs. 
Speyer  Brothers,  who  accjuired  it  from  the 
Underground  Electric  Railways  Company,  who, 
in  turn,  had  received  it  in  part  payment  for 
carrying  out  the  construction  nnd  ccjuipment  of 
the  railwav. 


and  its  disposition  with  respect  to  other  lines 
may  be  gathered  from  the  map  given  on  page  gg 
of  our  issue  of  February  9  last  in  connection  with 
the  article  on  the  District  Railway,  while  the  dia- 
gram on  a  larger  scale  (F'ig.  2)  shows  the  form  of  the 
route.*  The  southern  end  is  at  the  Elephant  and 
Castle,  where  the  terminal  station  is  in  close 
proximity  to  the  Elephant  and  Castle  stations  of 
the  City  and  South  London  Railway  and  of  the 
Chatham  and  Dover  Railway,  while  the  London 
County  Council  electric  tramways  radiate  from 
this  spot  in  all  directions.  The  point  is  thus  a 
very  advantageous  one,  both  for  the  public  and 
for  the  railway  company.  There  are  in  all  twelve 
stations  on  the  railwa\'  which,  taken  from  south- 
east to  north-west,  are : 


IClephant  and  Castle. 
Westminster  Bridge  Road 
Waterloo. 
Kmbankment. 
Trafalgar  Square. 
Piccadilly  Circus. 


Oxford  Circus. 
Regent's  Park. 
Baker  Street. 
Lisson  Cfrove. 
Ivdgware  Road. 
Paddington. 


At  Waterloo,  passengers  will  change  to   and 
from  the  London  and  South  Western,  the  Water- 


^^*' 


CmssOw*  *ja« 


..t-^;.'«« 


^^-'^ 


Fig.  2.— Route  Map  of  Baker  Street  and  Waterloo  Railway. 


Under  the  arrangement  between  the  Baker 
Street  and  Waterloo  Company  and  the  Under- 
ground Electric  Railways  Company,  contracts 
were  entered  into  under  which  the  latter  Com- 
pany will  hand  over  the  line  to  the  former  in 
sections,  fully  equipped  and  ready  for  traffic, 
to  the  satisfaction  of  the  Board  of  Trade,  and 
maintain  each  section  for  twelve  months  after  its 
opening  for  public  traffic,  and  will  pay  to  the 
Baker  Street  and  Waterloo  Company  ^50,000 
for  working  capital,  in  consideration  of  ;^2, 575,542 
payable  as  to  ^^i, 527,610  in  shares,  as  to  ;/^857,ooo 
in  debenture  stock,  and  as  to  the  balance  in  cash 
and  securities. 

THK    ROUTK  AND    THK    TRAPPIC    PROSPKCTS. 

The  total  length  of  the  railway  when  com- 
pleted will  be  five  and  a  quarter  miles,  but  out 
of  this  about  half  a  mile,  from  the  west  of  Edg- 
ware  Road  to  Paddington,  is  not  yet  under 
construction.  The  opening  and  working  of  the 
line  will,  however,  not  be  delayed  on  account  of 
this  piece.  It  forms  the  north-western  part  of 
the  extensions  which  were  comparatively  recently 
authorised.     The  general   route  of  the  railway 


loo  and  City,  and  the  South  Eastern  Railways. 
At  the  Embankment  Station  they  can  transfer 
to  or  from  the  Charing  Cross  Station  of  the 
District  Railway.  Following  the  principle  of 
keeping  under  roadways,  the  line  runs  from 
Trafalgar  Square  (where  passengers  can  change 
to  the  South  Eastern  and,  when  completed,  to  the 
Charing  Cross  and  Hampstead  Railway)  under 
Cockspur  Street  and  Haymarket  to  Piccadilly 
Circus,  where  there  are  subways  for  passengers 
connecting  with  the  Great  Northern,  Piccadilly, 
and  Brompton  Railway.  Passing  up  Regent 
Street,  another  interchange  can  be  made  at 
Oxford  Circus  with  the  Central  London  Railway. 
The  line  then  runs  under  Portland  Place  and 
the  edge  of  Regent  Park.  At  Baker  Street 
passengers  may  change  to  or  from  the  Metro- 
politan Railway,  while  at  Lisson  Grove  there  is 
a  subway  close  under  the  street  surface  com- 
municating with  the  Marylebone  terminus  of  the 
Great  Central  Railway.  When  the  extension  to 
Paddington  is  completed,  a  similar  change  will  be 

♦  The  map  referred  to  was  given  in  our  issue  for  February  9,  which  15  now  ouj  of 
l>rint ;  it  is  reproduced  as  a  supplement  with  thin  issue, 


Digitized  by 


Google 


in 

O 


00 

c 

3 


Q 
O 


Q 
Z 

<: 
< 


w 

X 


m 
O 


00 


V 

c 


Digitized  by 


Google 


Digitized  by 


Google 


June  8,  1905.] 


tHE  TRAMWAY  AND  RAILWAY  WORLD. 


493 


possible  to  or  from  the  Great  Western  Railway 
terminus. 

It  will  thus  be  seen  that  the  railway  will  serve 
many  of  the  most  important  districts  in  London, 
running  as  it  does  through  the  heart  of  the  West 
End  shopping  centre,  and  the  region  of  clubs, 
hotels,  and  theatres,  while  at  its  southern  end  it 
is  in  the  centre  of  a  great  working  class  popula- 
tion. This  fact,  together  with  the  numerous 
interchange  facilities  with  other  railways,  points 
to  a  very  heavy  traffic.  In  February  last  Mr. 
Stephen  Sellon,  M.Inst.C.E.,  prepared  a  report 
for  the  company,  in  which  he  estimated  that  the 
line  will  carry  35,000,000  passengers  {)er  annum. 
Mr.  Theodore  J.  Hare,  chairman  of  the  company, 
in  transmitting  this  report  to  Messrs.  Speyer 
Brothers,  in  connection  with  their  issue  to  the 
public  of  debenture  stock,  said  in  a  letter  pub- 
lished with  the  prospectus  that,  assuming  the 
average  receipt  per  passenger  to  be  i'86d.  (about 
the  same  as  on  the  Central  London  Railway), 
and  the  miscellaneous  receipts  to  amount  to 
£10,^00  per  annum,  the  total  gross  revenue 
would  amount  to  £281,7^0.  Mr.  James  R. 
Chapman,  engineer-in-chief  of  the  Underground 
Electric  Railways  Company,  had  estimated  that 
the  total  working  expenses  would  amount  to 
;^i 35,281  per  annum.  This  left  a  net  revenue 
of  ^146,469.  Interest  on  ^^890,000,  the  total 
borrowing  powers  of  the  company,  would  amount 
to  ;/^35,6oo  per  annum,  leaving  a  surplus  net 
revenue  of  ^/^i  10,869. 

Some  of  the  passages  in  Mr.  Sellon's  report, 
which  are  of  wide  interest,  are  here  summarised. 
With  the  average  speed  of  14  miles  per  hour, 
which  the  equipment  is  calculated  to  maintain, 
it  will  be  possible  to  travel  from  the  Elephant 
and  Castle  to  Paddington  in  22  minutes,  from 
Waterloo  to  Paddington  in  17  minutes,  from 
Charing  Cross  to  Paddington  in  14  minutes,  from 
Marylebone  to  Waterloo  in  13  minutes,  and  from 
Marylebone  to  Charing  Cross  in  10  minutes. 
The  extent  to  which  existing  means  of  transport 
are  used  is  a  measure  of  the  tendency  to  travel 
along  any  particular  route  and  an  indication  of 
the  extent  to  which  new  means  offering  advan- 
tages over  those  existing  will  be  utilised.  The 
only  public  transit  service  at  present  covering 
the  whole  route  of  railway  is  afforded  by  omni- 
buses. These  carry  about  183,000  passengers 
per  week-day.  .  Comparing  this  with  similar 
figures  over  the  route  of  the  Central  London 
Railway,  Mr.  Sellon  finds  that  before  that  line 
was  opened  the  'bus  passengers  averaged  about 
158,000  daily.  On  this  basis  the  prospects  are 
superior  to  the  results  realised  on  the  Central 
London  Railway.  In  reference  to  the  prospects 
of  traffic  owing  to  the  line  having  stations  adjoin- 
ing the  termini  of  several  trunk  railways,  the 
total  number  of  passengers  leaving  and  arriving 
at  these  termini  is  100,000,000  per  annum.  A 
very  moderate  estimate  of  the  number  of  pas- 
sengers carried  on  the  South  London  tramways, 
who  wish  to  get  to  or  from  the  districts  served  by 


the  Baker  Street  and  Waterloo  line,  is  20,000,000 
per  annum.  Taking  these  and  all  other  con- 
siderations into  account,  Mr.  Sellon  arrives  at 
his  conclusion  that  the  railway  may  be  con- 
fidently expected  to  carry  35,000,000  passengers 
annually.  The  three-minute  service  arranged 
for  is  ample  to  carry  more  than  the  number  of 
passengers  mentioned. 

QENKRAI.     ARRANQKMENTS. 

Speaking  generally  the  railway  is  on  a  gradually 
ascending  gradient  all  the  way  from  the  Thames 
to  Paddington.  The  inclines,  however,  are  not 
severe,  but  curves  are  numerous  and  the  radius 
of  the  sharpest  is  5  chains  or  330  ft. 

Before  describing  the  work  of  tunnel  con- 
struction, the  general  arrangement  may  be  in- 
dicated. As  in  other  railways  of  the  class,  each 
track  is  in  a  separate  circular  tunnel  which  is 
lined  throughout  with  cast  iron  segments  bolted 
together.  The  whole  of  the  tunnels,  with  a  small 
but  important  exception,  are  in  the  London  clay 
which  is  such  a  suitable  material  for  excavating. 
There  are  three  internal  diameters  of  the  running 
tunnels,  lift.  8]:  in.  on  straight  track  and  on 
curves  of  not  less  than  20  chains  radius,  12  ft.  on 
curves  of  not  less  than  10  chains  radius,  and 
12  ft.  6  in.  for  sharper  curves.  At  the  passenger 
stations  each  tunnel  is  of  21ft.  2 J  in.  diameter. 
The  permanent  way  is  of  exceptional  weight  and 
strength  and  i)resents  several  new  features. 
Lifts  are  installed  at  all  the  stations,  as  well  as 
powerful  ventilating  fans  so  as  to  preserve  a  pure 
atmosphere  in  the  tunnels.  The  whole  railway 
from  end  to  end,  including  the  stations,  may  be 
regarded  as  fire-proof.  Neither  {)ains  nor  money 
has  been  spared  to  secure  this  end.  The  cars 
are  built  entirely  of  non-combustible  materials, 
steel  being  the  chief  element.  The  electric 
working  will  be  on  the  multiple-unit  control 
system,  three  sub-stations  being  employed  which 
receive  the  energy  from  the  great  Chelsea  power- 
station  of  the  Underground  Electric  Railways 
Company  of  London.^ 

TUNNEL    CONSTRUCTION. 

The  contract  for  the  construction  of  the 
tunnels  and  the  laying  of  the  permanent  way  of 
the  original  portion  of  the  railway  from  Baker 
Street  to  Waterloo  was  let  to  Messrs.  Perry  and 
Company,  Tredegar  Works,  Bow,  and  they  also 
have  the  contract  for  the  extension  from  Baker 
Street  to  Edgware  Road.  The  work  of  the  exten- 
sion from  Waterloo  to  the  Elephant  and  Castle, 
together  with  the  formation  of  the  depot  at  St. 
George's  Circus,  is  in  the  hands  of  Messrs.  John 
Mowlem  and  Company,  Millbank. 

The  first  thing  to  be  done  was  to  erect  a  large 
staging  in  the  river  Thames,  close  to  Hungerford 
railway  bridge.  From  this  a  shaft  was  sunk 
through  the  bed  of  the  river  to  the  depth  of  the 
railway,  and  this  shaft  has  ever  since  been  in 
active  employment  for  the  removal  of  excavated 
material,  and  for  taking  in  the  iron  segments  and 


•  This  station  was  fully  <le.^ribe<l  and  illustrated  in  the  article  on  the  Metropoitan 
District  Railway  in  our  it»sue  of  February  9  last. 
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everything  else  required  for  the  construction  of 
the  tunnels  and  tracks.  The  materials  were  con- 
veyed in  barges.  The  clay  excavated  from 
nearly  the  whole  original  section  of  the  railway 
was  removed  in  this  way.  Temporary  narrow 
gauge  tracks  were  laid  in  the  tunnels,  and  the 
hutches  were  hauled  on  these  by  a  little  electric 
locomotive  taking  its  power  from  an  overhead 
Electricity   was    generated    by   a    small 


wire. 


plant  erected  on  the  staging  in  the  river,  and  this 
plant  was  also  used  for  lighting  the  tunnels  and 
works. 

The  shaft  having  being  sunk  in  the  river  bed 
to  the  required  depth,  chambers  were  formed  in 
which  the  usual  Greathead  cutting  shields  were 
built,  two  being  used  for  each  tunnel,  one 
driving  north  and  the  other  south.  In  cross- 
ing under  the  river  exce[)tional  difficulties  were 
encountered  from  water.  The  line  for  a  con- 
siderable distance  is  not  in  the  clay  at  all,  but 
in  loose  gravel  full  of  water  from  the  river  above, 
so  that  the  driving  had  to  be  done  under 
compressed  air.  When  the  Waterloo  and  City 
Railway  tunnels  were  made  under  the  Thames 
similar  difficulties  were  encountered.  We  pro- 
pose here  to  describe  how  the  work  was  carried 
out  on  the  Baker  Street  and  Waterloo  line,  the 
method  being  based  on  that  employed  in  the 
case  of  the  other  railway,  and  we  shall  deal  first 
with  the  ordinary  work  in  the  clay  and  afterwards 
with  that  in  the  water-bearing  strata.^ 

The  Greathead  shield  (Fig.  i),  as  is  well- 
known,  consists  of  a  relatively  short  steel  plate 
cylinder  of  the  diameter  of  the  tunnel  to  be  ex- 
cavated, with  a  cutting  edge  at  the  front  end 
which  forms  part  of  a  strong  ring  casting  on  the 
face  of  the  shield.  Behind  the  cutting  edge  seven 
or  eight  hydraulic  rams,  each  7  in.  in  diameter, 
are  ranged  round  the  circumference  of  the  shield, 
being  held  in  place  by  a  cylindrical  casting. 
Hydraulic  pressure  is  obtained  by  means  of  an 
air  pump  fixed  on  the  shield  and  driven  by  com- 
pressed air,  the  hydraulic  pressure  being  about 
1,200  lb.  to  1,600  lb.  per  square  inch.  From 
this  pump  the  water  pipes  are  led  to  the 
rams,  and  the  hydraulic  pressure  is  readily 
applied.  For  a  short  distance  there  is  a  flexible 
pipe  for  the  compressed  air  possessing  some 
slack,  so  that  the  shield  may  move  forward 
and,  when  necessary,  fresh  lengths  of  iron-pipe 
are  added.  The  rams  take  their  purchase  off 
the  projecting  flange  of  the  last  ring  of  cast-iron 
lining  segments  which  have  been  erected,  and  a 
thrust  of  20  in.  at  a  time  is  made. 

In  front  of  the  shield  for  a  distance  of  eight 
feet  or  so  a  heading  some  6  ft.  wide  and  high  is 
driven  into  the  clay  by  the  labourers,  or  miners 
as  they  may  really  be  called.  This  heading 
represents  about  30  per  cent,  of  the  whole  work- 
ing face.  The  shield  is  then  forced  forward. 
The  cutting  edge  provides  for  the  tunnel  circum- 
ference, while  piles  attached  to  the  front  of  the 
shield  pierce  the  remainder  of  the  working  face 
and  break  it  down.      The  material  is  shovelled 


into  hutches  on  the  temporary  tracks  and  hauled 
away,  while  empty  hutches  are  as  rapidly  brought 
forward.  A  new  ring  of  iron  segments  is  built 
up  inside  the  rear  end  of  the  shield,  so  that  the 
tunnel  walls  are  never  left  unsupported.  The 
length  of  each  ring  is  20  in.,  and  thus  each  stroke 
of  the  rams  provides  just  the  space  for  an 
additional  ring.  When  the  shield  goes  forward 
it  of  course  leaves  a  narrow  annular  space  be- 
tween the  iron  and  the  clay  walls,  and  this  is 
immediately  filled  with  a  grout  of  blue  lias  lime 
and  water  which  rapidly  sets.  A  small  air 
compressor  provides  a  driving  force  of  about 
60  lb.  on  the  square  inch,  and  by  this  means  the 
grout  is  forced  through  flexible  pipes  which  are 
passed  through  holes  made  for  the  purpose  at 
various  points  in  the  circumference  of  each  ring. 
The  entire  annular  space  is  thus  filled  with  the 
grout.  In  the  running  tunnels  the  segments  of 
the  rings  were  erected. by  hand,  and  bolted  by 
their  flanges  to  the  preceding  rings.  A  short 
key  segment  at  the  top  was  put  in  last.  The 
rate  of  progress  was  about  44  rings,  meaning  a  dis- 
tance of  73  ft.  4  in.,  per  week.  The  longitudinal 
joints  of  the  rings  are  machined  so  as  to  secure 
the  circularity  of  the  tunnel,  this  being  an  im- 
provement on  the  unmachined  faces  used  on 
some  previous  tube  railways.  The  joints  between 
separate  rings  have  wood  packing  of  various 
thicknesses  inserted,  and  in  this  way  any  slight 
irregularity  in  erection  of  segments  can  be  com- 
pensated by  varying  the  thickness  of  the  wood. 

In  the  station  tunnels  the  shields,  of  course, 
had  to  be  much  larger,  and  the  work  of  excava- 
ting the  preliminary  chamber  and  building  the 
shield  was  of  much  greater  magnitude.  At 
some  stations  work  was  begun  independently, 
the  running  tunnels  not  having  reached  the 
spot,  but  in  most  cases  the  running  tunnels  were 
first  carried  on  to  the  station  site.  The  practice 
then  was  to  drive  a  gallery  upwards  from  the 
face  of  the  running  tunnel  to  the  height  required 
for  the  top  of  the  station  tunnel,  and  at  the  top 
drive  a  heading  for  a  distance  of  about  18  ft. 
The  roof  of  the  heading  is  supported  by  steel 
joists  placed  longitudinally,  and  these  are  held 
up  at  each  end  by  strong  timbers  resting  on  foot 
blocks.  The  heading  is  then  gradually  enlarged 
both  laterally  and  vertically,  and  fresh  supports 
for  the  roof  are  added  as  required.  When  this 
excavation  has  been  completed,  eight  station 
tunnel  iron  rings  are  erected  in  the  chamber 
under  cover  of  the  steel  joists,  the  space  between 
the  top  of  the  rings  and  the  joists  being  filled  in 
solid  with  concrete.  The  shield  is  then  erected 
inside  the  rings,  and  the  hydraulic  connections 
being  made  it  can  begin  to  work.  Each  of  these 
large  shields  has  22  rams.  The  working  face  is 
divided  into  nine  compartments,  and  small  hy- 
draulic erectors  are  used  for  lifting  the  iron  seg- 
ments which  are,  of  course,  larger  than  those  used 
in  the  running  tunnels,  while  those  for  the  upper 
part  of  the  tube  have  to  be  lifted  much  higher. 
The  erecters  are  mounted  on  the  framing  of  the 
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shield.  No  central  heading  is  driven  by  hand,  the 
whole  face  being  attacked  by  piles  on  the  shield. 
A  capital  view  of  the  work  in  progress  at  Edgware 
Road  station  is  shown  in  Fig.  i.,  while  Fig.  3  is 
a  cross  section  of  a  station  with  the  relative  size 
and  position  of  the  running  tunnel  indicated. 

It  was,  of  course,  of  the  utmost  importance 
that  the  direction  of  movement  of  the  shield 
should  be  constantly  checked  both^laterally  and 


forward,  the  scales  in  relation  to  the  marks  on 
the  pieces  of  wood  read  the  same  amount  on 
either  side.  On  curves,  one  of  the  scales  was 
put  on  the  shield  on  the  outer  side  of  the  curve, 
while  on  the  inner  side  a  ''shrunk''  scale  was 
fixed,  the  shrinkage  corresponding  to  the  differ- 
ence in  radius  of  the  curves  formed  by  the  two 
sides  of  the  tunnel  wall.  With  regard  to 
preventing   vertical  deviation,    two    inverted    T 


c  feet 


Fig.  3. — Section  of  Station  and   Running  Tunnels,  Platform,  and  Track. 


vertically,  so  that  there  might  be  no  unwitting 
deviation.  .  To  prevent  lateral  deviation,  each 
shield  had  two  graduated  scales  attached  to  it, 
one  on  each  side,  and  below  each  ^cale  a  piece 
of  wood  was  fixed  ort  the  side  of  the  tunnel.  On 
these  pieces  of  wood  marks  were  made  so  that, 
in  the  case  of  straight  tunnel,  a  line  joining  the 
two  marks  on  the  two  pieces  of  wood  was  truly 
at  right  angles  to  the  longitudinal  axis  of  the 
tunnel.     So  long  as  the  shield  moved  accurately 


squares  were  suspended  from  the  crown  of  the 
tunnel  at  some  distance  apart.  A  mark  corres- 
ponding to  the  level  of  the  horizontal  bar  of  the 
squares  was  made  on  the  shield,  and  by  sighting 
from  the  more  remote  T  it  could  be  seen  where 
the  shield  was  lying  above  or  below  the  proper 
level.  If  the  shield  was  found  on  any  occasion 
out  of  line,  it  was  corrected  on  the  next  thrust 
by  shutting  out  of  action  the  rams  on  the  side 
too  far  forward. 
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In  driving  the  tunnels  under  the  Thames 
through  water-bearing  gravel  a  special  form  of 
shield  together  with  compressed  air  had  to  be 
employed.  Not  only  had  the  water  to  be  kept 
out,  but  the  gravel  had  to  be  supported  during 
the  work  of  excavation.  Fig.  4  is  a  section  of 
the  river  and  the  strata  below,  and  of  one  of  the 
tunnels,  showing  relative  positions.  The  depth 
of  the  gravel  had  been  ascertained  by  trial 
borings,  so  that  all  the  arrangements  were  made 
before  the  tunnel  work  was  begun.  Air-locks, 
being  chambers  built  of  steel  plates  with  doors 
in  each  end,  were  built  in  the  tunnels  some 
distance  back  from  the  beginning  of  the  water- 
bearing strata.  These  were  worked  in  the  usual 
way.  Men  entering  the  lock  closed  the  air-tight 
door  behind  them,  opened  the  valve  in  the  front 
of  the  lock,  and  as  soon  as  the  air  pressure  from 


face  and  filled  with  clay.  Each  hole  was  about 
12  in.  square  by  22  in.  long,  giving  about  a 
couple  of  inches  to  spare  beyond  the  20-in.  thrust 
of  the  shield.  The  holes  were  also  made  in  such 
positions  that  when  the  shield  was  afterwards 
moved  forward,  there  was  a  layer  of  clay  outside 
the  skin  of  the  shield.  In  this  way  an  annular 
ring  of  clay  was  formed,  with  a  break,  however, 
at  the  bottom  of  the  invert.  The  shield  was 
provided  with  a  protecting  hood  which  at  the 
bottom  projected  some  two  feet  in  front  of  the 
cutting  edge.  The  shield  was  driven  forward, 
the  cutting  edge  going  quite  easily  through  the 
soft  clay.  The  gravel  face  was  then  dug  out  for 
about  20  in.,  the  boarding  erected  again  on  the 
new  face  which  was  previously  smeared  with 
clay  so  as  to  make  it  air-tight,  a  new  ring  of 
segments  was  erected  and  the  process  already 
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Fig.  4.— Section  through  River,  Sub-Strata,  and  Tunnel. 


the  tunnel  in  front  had  become  equalised  in  the 
lock  the  valve  was  closed  and  the  inner  door 
into  the  workings  opened.  On  coming  out  the 
reverse  process  was  gone  through,  a  valve  in  the 
outer  end  of  the  lock  reducing  the  pressure 
inside  it  to  that  of  the  atmosphere. 

The  gravel  working  face  was  boarded  up  with 
timber,  so  as  to  allow  the  air  to  be  compressed 
without  abnormal  waste.  The  method  of  proce- 
dure was  somewhat  as  follows.  A  small  hole 
was  driven  into  the  gravel  at  top  of  the  face. 
This  produced  a  great  rush  of  air  into  the  river 
so  that  an  action  like  boiling  was  visible  on  the 
surface.  The  hole  was  at  once  filled  with  clay 
brought  from  other  parts  of  the  workings.  As 
the  clay  had  been  made  soft  in  a  pug  mill,  it  at 
once  made  the  hole  air-tight.  A  succession  of 
other  holes  abutting  on  one  another  were  then 
made  round   the  circumference  of   the  working 


described  repeated  again.  By  this  means  the 
miners  had  always  the  protection  of  the  shield 
over  their  heads  when  at  work.  The  air  pressure 
combined  with  the  skin  of  clay  over  the  newly- 
exposed  surface  prevented  any  inrush  of  water,' 
and  the  grouting  was  carried  out  in  the  usual 
way.  In  the  tunnels  under  the  river,  a  sump 
has  been  constructed  to  catch  any  water  which 
may  get  in.  The  water  is  taken  away  by  an 
electrically  driven  pump. 

When. the  junction  of  the  tunnels  near  Water- 
loo Station  constructed  by  Messrs.  Perry  and 
Messrs.  Mowlem  was  affected,  it  was  found  that 
the  alignment  was  practically  absolutely  accurate. 

It  may  be  of  interest  to  note  that  at  the 
Elephant  and  Castle  terminus  the  bottoms  of 
the  tunnels  are  below  the  London  clay,  and 
penetrate  slightly  into  the  green-sand,  otherwise 
known    as   the    Woolwich    and    Reading    beds. 
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This  is  not  because  the  tunnels  are  deeper  there 
than  elsewhere  but  because  the  London  clay  is 
not  so  thick. 

The  Baker  Street  and  Waterloo  Railway 
Company's  enj^ineers  for  the  work  are  Messrs. 
Haker,  Galbraith,  and  Church,  and  the  carryinj;^ 
out  of  the  tunnellinj^'  was  supervised  for  the 
Underground  Electric  Railways  Company  by 
their  tunnel  en^^nnecr,  Mr.  H.  IL  Dalrymplc 
Hav. 


PERMANENT  WAY. 


The  permanent  way  is  of  standard  gauge  and 
the  laying  of  it  has  been  carried  out  by  the  con- 
tractors for  the  tunnel  construction  under  the 
superintendence  of  Mr.  W.  E.  Hanson,  for  the 
Underground  Electric  Railways  Company.  The 
track  arrangement  may  be  gathered  from  the 
section  drawing  (Fig.  5)  which  shows  the  tunnel 
invert,  the  concrete  ifoundation  of  the  sleepers, 
the  track  rails,  and  the  conductor  rails.  The 
whole  construction  is  of  an  exceptionally  strong 
and  solid  character,  while,  at  the  same  time, 
provision  has  been  made  for  a  certain  amount  of 
elasticity  of  track,  so  as  to  minimise  noise  and 


ordinary  railway  sleeper.  Since  the  time  of  the 
fire  in  the  tunnel  of  the  Liverpool  Overhead 
Railway,  the  Board  of  Trade  will  not  allow 
creosoted  sleepers  to  be  laid  in  railway  tunnels, 
and  it  is  believed  that  ordinary  uncreosoted 
wooden  sleepers  would  only  last  for  a  very  few 
years.  The  Karri  wood  sleepers  are  expensive, 
having  to  be  irhported  from  Australia,  but  it  is 
believed  that  they  will  be  cheap  in  the  long  run. 
They  are  practically  fire-proof,  and  may  almost 
be  described  as  everlasting.  They  are  sawn 
square,  and  their  lower  sides  taper  upwards  at 
the  ends  so  as  to  conform  with  the  slope  of  the 
tunnel  tube.  They  are  spaced  very  near  to  one 
another,  though  sometimes  at  varying  distances, 
as  their  ends  have  to  come  between  the  flanges 
of  the  segments  of  the  tube,  and  slight  variations 
have  to  be  made  at  the  rail  joints.  The  sleepers 
are  in  two  sizes,  the  larger  size  being  for  those 
which  carry  the  insulators  for  the  conductor 
rails,  and  the  ordinary  sleepers.  The  ordinary 
sleepers  are  6  ft.  6  in.  long,  14  in.  wide,  and  5  in. 
thick.  Those  for  the  insulators  are  of  the  same 
width    and    thickness,    but   are    7  ft.    7  in.   long. 


Fig.  5.~Section  through  Lower  Segment  of  Tunnel  showing  Arrangement  of  Tracl<. 


vibration.  It  will  be  seen  that  the  bottom  of  the 
invert  is  filled  with  a  b^d  of  concrete  with  sloping 
sides.  The  concrete  was  not  quite  so  high  when 
laid  as  the  bases  of  the  sleepers  were  intended  to 
be.  The  sleepers  were  laid  upon  it,  and  then 
wedged  up  to  their  proper  level.  Fine  concrete 
was  next  run  under  the  sleepers  to  fill  the  space, 
and  between  the  sleepers  the  spaces  were  filled 
up  with  concrete  to  a  level  with  the  top  of  the 
wood.  A  cross  iron  lip  is  bolted  below  each 
sleeper,  and  this  lip  is  sunk  in  the  concrete  so  as 
to  prevent  the  sleeper  from  moving  endways.  An 
angle  iron  is  placed  at  each  edge  of  the  bench 
of  concrete  to  prevent  the  grout  from  running 
out.  A  longitudinal  drain  runs  centrally  along 
the  surface  of  the  concrete,  and  cross  drains 
about  10  yards  apart  bring  any  water  from  the 
sides  of  the  track  into  it.  The  ends  of  the 
sleepers  overhang  the  edges  of  the  concrete  bench 
and  are  bedded  in  crushed  granite.  As  the  track 
rails  are  above  the  overhang,  it  is  expected  that 
a  little  elasticity  will  be  obtained  in  this  way. 

The  sleepers  are  of  Karri  wood,  and  are  of 
great  solidity  and  weight  in  comparison  with  the 


The  joint  sleepers  are  10  in.  by  5  in.  by  6  ft.  6  in. 
The  sleepers,  like  all  the  other  material  for  the 
permanent  way,  were  landed  at  Purfleet,  brought 
up  the  river  in  barges,  and  lowered  down  the 
shaft  in  the  Thames  near  Charing  Cross. 

The  running  rails  are  the  standard  90  lb.  bull- 
headed  British  railway  rail,  and  were  supplied  by 
Messrs.  Bolckow,  Vaughan  and  Company  in 
lengths  varying  from  34  ft.  11  in.  to  36  ft.  5  in. 
The  varying  lengths  were  required  to  keep  the 
joints  opposite  one  another  on  curves.  On  the 
other  tube  railways  which  are  now  under  con- 
struction by  the  Underground  Electric  Railways 
Company,  the  rail  lengths  measure  45  ft.  but  this 
length  could  not  be  used  on  the  Baker  Street 
and  Waterloo  line,  as  a  rail  of  that  length  could 
not  be  got  down  the  shaft  in  the  river.  That 
trouble  has  been  obviated  latterly  by  the  opening 
to  the  surface,  which  has  now  been  carried  out 
at  the  depot  at  St.  George's  Circus.  The  rails 
for  the  curves  were  bent  after  being  taken  down 
into  the  tunnels.  The  chairs  upon  which  the 
rails  rest  are  held  down  to  the  sleepers  by  screw 
bolts  instead  of  driving  bolts   (Fig.  6).     A  fibre 


Digitized  by 


Google 


498 


THE  TRAMWAY  AND  RAILWAY  WORLD. 


[June  8,  1905. 


insulator  is  put  round  the  neck  of  the  bolt  where 
it  goes  through  the  chair,  so  as  to  prevent  the 
wandering  of  any  leakage  currents.  Under  each 
chair  is  placed  a  felt  pad  a  quarter  of  an  inch  thick. 
This  is  made  of  the  shape  of  the  base  of  the 
chair,  and  is  intended  to  deaden  the  noise  of  the 
train.  A  special  chair,  similar  to  that  employed 
for  the  same  purpose  on  the  Great  Western  Rail- 
way, is  used  at  the  joints  (Fig.  6).  The  track  lay- 
ing was  only  begun  in  September  last,  and  so  far 

k /'  e'/i"  Inside  Pishpiate 1| 

(   t* I'i'k"  Outsidi    d$. n  I 


Railway, 
follows : 


The    chemical     composition    is    as 


Fig.  6.— Joint  in  Running  Rails. 

as  the  original  section  of  the  railway  is  concerned, 
it  is  now  complete.  The  work  involved  a  good 
deal  of  trouble,  as  the  contractor's  temporary 
way  had  to  be  taken  up  and  a  lot  of  accumulated 
dirt  in  the  bottom  of  the  tube  cleared  away. 
Seven  gangs  of  men  were  employed  simul- 
taneously at  different  places. 

The  conductor  rails,  which  were  supplied  by 
The  Aachener  Hiitten  Actien  Verein,  are  of 
a  totally  different    pattern  from  any  employed 
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The  electrical  conductivity  is  thus  very  high  ; 
the  resistance  is  not  more  than  6*4  times  that  of 
pure  copper. 

The  positive  conductor-rail  is  carried  on 
specially  shaped  insulators  mounted  on  the  ends 
of  the  sleepers  close  to  the  wall  of  the  tube,  while 
the  negative  rail  is  placed  centrally  on  a  lower 
type  of  insulator  between  the  track  rails.  The 
positive  insulator  is  of  the  peculiar  shape  which 
may  be  seen  in  Figs.  5  and  7,  and  has  been  de- 
signed to  conform  to  the  curve  of  the  tube  and  to 
lie  close  to  it.  The  clearance  between  the  flanges 
of  the  segments  of  the  tube  and  the  conductor 
rail  is  only  2^  in.  The  insulators  are  of  vitrified 
earthenware  manufactured  by  Doulton  and 
Company,  and  are  fastened  to  the  sleepers  by 
malleable  iron  clips  with  felt  pads  below  them. 
The  negative  rail  insulator  is  a  square  solid 
block  with  a  groove  in  the  centre  for  the  rail, 
and  it  is  held  down  in  a  similar  way. 

The  conductor-rail  joints  have  each  four 
bonds,  two  long  and  two  short  on  each  side. 
They  are  of  the  flexible  plaited  wire  type,  and 
were  supplied  by  the  American  Steel  and  Wire 
Company.      As  will   be   seen   from    Fig.   7,   the 


Fig.  7.— Conductor  Rail  Joint  and  Positive  Conductor  and  Insulator. 


hitherto.  Instead  of  an  inverted  channel  or  a 
flat-bottomed  bull-headed  rail,  this  section  is 
practically  a  solid  square.  It  may  be  seen  in  the 
drawing.  Fig.  5.  The  object  was  to  save  space 
vertically,  an  important  matter  in  a  tube  railway, 
and  at  the  same  time  to  get  the  high  electrical 
conducting  power  of  the  big  rails  employed  on 
the  District  Railway.  This  section  is  consider- 
ably lower  than  the  one  just  referred  to,  though 
it  is  also  somewhat  lighter,  weighing  85  lb.  per 
yard,  against  100  lb.  in  the  case  of  the  District 


short  bonds  are  placed  inside  the  loops  of  the 
long  ones. 

riBDINQ   AIIIIANQBMBNT8. 

The  high  and  low-tension  feeder  cable  ar- 
rangements are  comparatively  simple,  as  there 
are  only  three  sub-stations  on  the  railway,  viz., 
at  Charing  Cross,  St.  George's  Circus,  and 
Baker  Street.  The  conductor  rails  are  divided 
into  long  sections  so  that  the  low-tension  feeders 
are  not  of  great  length.  Only  two  high-tension 
cables  run  along  each  side  of  the  railway  to  St, 
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George's  Circus  and  Baker  Street  respectively. 
They  are  hung  on  the  tunnel  walls  on  iron 
brackets  which  are  bolted  to  the  flanges  of  the 
rings  of  the  tubes.  Four  low-tension  cables  also 
run  along  each  side  supported  on  separate 
brackets.  These  cables  are  for  the  lifts  at  the 
stations,  for  lighting,  and  for  telephones.  The 
high-tension  cables  were  supplied  by  the  Western 
Electric  Company,  and  amount  in  all  to  some 
15  or  16  miles  in  length.  They  are  of  the  three 
core,  paper-insulated,  lead-covered  type,  of  37/15 
guage,  and  in  all  respects  similar  to  those 
described  in  our  recent  article  on  the  District 
Railway  Electrification. 

SUB-STATIONS. 

The  chief  sub-station  for  the  railway  is  the 
underground  one  at  Charing  Cross,  which  also 
supplies  the  District  Railway,  and  the  Charing 
Cross,  Euston,  and  Hampstead  Railway.  This 
sub-station  was  fully  described  in  the  article  in 
our  issue  of  February  9  last.  The  other  two 
sub-stations,  one  in  the  depot  at  St.  George's 
Circus   and   the    other   at    Baker    Street,    have 


designed  by  Mr.  Leslie  W.  Green,  A.R.I.B.A., 
and  they  present  a  very  handsome  appearance. 
The  ground  plans  of  the  buildings  vary  in  shape 
and  size  according  to  the  site  available,  but  the 
elevations  of  those  above  ground  are  similar. 
As  will  be  seen  from  Figs.  8  and  9,  these  stations 
consist  of  a  spacious  ground  floor  with  a 
mezzanine  floor  above,  the  entrances,  exits,  and 
windows  being  schemed  to  form  a  series  of 
spacious  arches.  The  roofs  are  left  flat,  so  that 
additional  storeys  for  occupation  as  offices  or 
dwellings  can  be  erected  when  desired.  The 
structure  consists  of  a  steel  frame-work  which  is 
clothed  with  terra-cotta  glazed  blocks  of  a  dark 
but  brilliant  ruby  red  colour.  The  large  gilded 
letters  forming  the  name  of  the  station  are  in 
one  piece  with  successive  blocks  and  stand  out 
in  bold  relief.  These  names,  which  will  be 
illuminated  at  night  by  arc  lamps,  run  along 
above  the  entrances.  The  entrances  and  the 
exits  are  very  wide,  and  the  booking  halls  also 
are  spacious.  Some  of  the  stations  have  two  lift 
shafts  with  two  lifts  in  each,  while  others  have 
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Fig.  8.     Elevation  of  Station. 


arrangements  as  to  incoming  high-tension  cables, 
out-going  low-tension  cables,  switchboards,  static 
transformers,  rotary  converters,  etc.,  similar  to 
those  in  the  District  Railway  sub-stations.  The 
St.  George's  Circus  and  Baker  Street  sub-stations 
have  each  three  converters  of  800  kw.  each. 
The  1 1, 000- volt  cables,  as  explained  in  the 
article  already  referred  to,  are  brought  from  the 
Chelsea  power-station  along  the  tunnel  walls  of 
the  District  Railway  to  Charing  Cross.  The 
low-tension  cables  feeding  the  adjoining  part  of 
the  Baker  Street  and  Waterloo  line,  are  con- 
nected to  the  bus-bars  of  the  Charing  Cross  sub- 
station. The  high-tension  cables  for  St.  George's 
Circus  and  Baker  Street  are  taken  down  a  shaft 
at  Charing  Cross  to  the  railway  below,  and  are 
carried  along  the  sides  of  the  tube  as  previously 
described.  The  whole  apparatus  in  the  sub- 
stations was  supplied  by  the  British  Westing- 
house  Company,  under  the  supervision  of  Mr. 
S.  F.  Fortenbaugh. 

PA88ENQER    STATIONS. 

The  passenger  station  buildings  and  the  in- 
terior walls  of  the  stations  themselves  have  been 


only  one  such  shaft,  but  with  three  lifts  in  it. 
The  diameter  of  the  former  shafts  is  23  ft.  and 
of  the  latter  30  ft.  The  lift  cage  bodies  are  of 
steel,  and  all  parts  are  non-flammable.  The 
total  number  of  electric  lifts  to  be  used  is  37, 
and  these  are  being  installed  by  the  Otis  Elevator 
Company.  Fig.  10  shows  an  approach  to  the 
lifts  at  the  low  level.  Fig.  11  the  typical  sub- 
way construction.  All  the  station  buildings 
are  fire-proof,  the  only  wood  employed  in 
them  being  the  joinery  of  doors  and  windows 
and  of  the  lift  enclosures,  which  is  of  teak, 
uninflammable. 

Each  station  has  also  a  staircase  shaft  18  ft. 
in  diameter.  Down  the  centre  of  this  shaft  is  an 
iron  tube  4  ft.  6  in.  in  diameter,  used  for  ventila- 
ting the  tunnels  by  means  of  a  powerful  exhaust 
fan.  The  whole  of  the  air  in  the  tunnels  can  be 
changed  once  in  an  hour,  so  that  there  ought  to 
be  no  complaint  of  poor  ventilation.  The  stair- 
case is  a  spiral,  occupying  the  wide  annular  space 
between  the  ventilating  tube  and  the  walls  of  the 
shaft.  The  lift  and  ventilating  work  is  under 
the  supervision  of  Mr.  G.  Rosenbusch. 
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The  Waterloo  station,  in  York 
Road,  has  only  an  entranee  j^ate, 
with    flankin,i;    terra-cotta    work 
on  each  side,  to  a  subway   lead- 
ing to  the  hooking  hall,  which  is 
underj^round.      At   Haker  Street 
tlie  i)assen^er  entrance  is  below 
the  ground  level  so  as  to  com- 
municate     readily     with 
the  Metropolitan  Railway. 
The    electric    sub-station 
here  is  placed  above  the 
bookin;^  hall  and  lifts,  and 
is    slightly    above    the     jjjround 
level.      The    Trafalgar    Sciuare 
and   Regent's  Park  stations  are 
entirely  undergrotmd.     The  for- 
mer   is     under    the     south-east 
corner  of   the   square,   and    has 
subways    leading  to  the    corner 
of  the  Strand  at  Morley's  Hotel 
on   the  one  hand  and  to  Cock- 
spur  Street  on  the  other.     The 
Regent's   Park   station   is  under 
the  flower  beds  in  Park  Crescent 
gardens.       These     underground 
stations  are  excavated  chambers 
containing    the    booking    offices 
and  entrances   to  the   lifts    and 
staircases.    They  are  approached 
by  short  stairs. 

The  station  platforms  are  of 
concrete,  with  stone-ware  edging,  similar  to  the 
new  platforms  on  the  District  Railway.  The 
walls  are  lined  with  white  enamelled  tiles,  while 
the  upper  part  of  the  arch  is  painted  white.  The 
name  of  the  station,  together  with  a  scheme  of 


Fig.  9.    Plan  of  Elephant  and  Castle  Station. 

able  to  tell  what  station  they  are  at  without 
having  to  look  for  the  name.  On  an 
ordinary  open-air  railway,  the  regular  trav- 
eller recognises  stations  by  their  appearance 
or   surroundings,    but    as    there    is    no    aid    of 


Fig.  10.     Subway  and  Entrance  to  Lifts. 


wall  decoration,  is  picked  out  in  coloured  tiles, 
forming  part  of  the  wall  surface.  A  different 
colour  is  used  for  each  station,  so  that  habitual 
passengers    on    the    railway    will    speedily    be 


Fig.  11.    Typical  Subway  Construction. 


this  kind  on  a  tube  railway,  the  })lan  of  using 
different  colours  for  the  names  and  decorations 
has  been  adopted,  and  it  ought  to  prove  very 
useful. 
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Fig.  12.     Depot  Looking  West. 


8T.    QEORQE'S    CI  ROUS    DKPOT. 


An  extensive  site  occupied  by  the  Royal  Blind 
School  at  St.  George's  Circus,  near  the  PLIephant 
and  Castle,  was  acquired  for  the  purposes  of  a 
depot  for  the  railway.  The  land  here  was  ex- 
pensive, but  less  so  than  it  would  be  in  many 
districts  along  the  route  of  the  railway.  The 
contract  for  the  depot  work  was  given  to  Messrs. 
Mowlem  and  Company,  and  last  year  the 
buildings  were  demolished  and  excavation 
started.  At  present  the  excavation  work  is  nearly 
completed  and  the  greater  part  of  the  buildings 


has  beena  erected.  The  accompanying  plan 
(Fig.  13)  shows  the  general  lay-out.  The 
extreme  length  of  the  ground  is  about  700  ft., 
and  the  greatest  breadth  324  ft.  A  large  portion 
of  the  ground  will  be  occupied  by  sidings  for  the 
accommodation  of  trains,  there  being  altogether 
14  tracks,  all  communicating  with  an  incline 
which  runs  from  the  west  end  of  the  depot  (Fig. 
12)  down  a  tunnel  to  the  railway  below.  There 
is  also  another  tunnel,  with  a  dead  end,  running 
for  a  short  distance  parallel  to  this,  and  to  be 
used  for  shunting  purposes.       The    whole  area 


1 


/  /; 


Fig.  13.     St,  George's  Circus  Depot, 
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has  been  dug  out,  so  that  the  rail  level  of  the 
sidings  is  14  ft.  below  the  level  of  the  street. 
The  work  was  not  difficult,  as  the  ground  is  sand 
and  gravel.  The  latter  fact,  however,  necessi- 
tated the  construction  of  a  heavy  retaining  wall 
of  concrete  all  round  the  area.  The  level  of 
underground  water  is  about  3  ft.  below  the  rail 
level,  there  has,  therefore,  not  been  much  trouble 
from  water  coming  in.     The  lowest  part  of  the 


dwelling-house  which  is  being  remodelled  inter- 
nally. There  is  also  a  small  detached  building 
to  be  used  as  an  oil  and  paint  store,  and  at  the 
corner  next  St.  George's  Circus  some  one-storey 
shops  are  to  be  erected.  The  northern  frontage 
is  formed  by  a  brick  wall.  As  is  indicated  on 
the  plan,  the  shops,  sub-station,  and  boiler- 
house  are  carried  on  stanchions,  and  are 
erected   on   the   street    level,  so   that    the    rail- 


Fig.  14.    Interior  Elevation  of.  Motor  Car. 


Fig.  15.  -Exterior  Elevation  of  Motor  Car. 


Fig.  16.— Seating  and  Floor  Plan  of  Motor  Car. 


work  which  has  to  remain  open  is  the 
bottom  of  the  inspection  pit  in  the  car 
shed,  which  is  about  a  foot  below  the 
underground  water  line,  so  the  pit  has 
been  made  water-tight  by  an  asphalte 
lining.  The  ground  is  rather  low  to 
drain  the  rain  water  from  the  depot 
directly  into  the  local  main  sewer,  so 
the  water  is  drained  close  to  the 
sewer,  and  then  pumped  into  it  by 
two  electrically  driven  pumps.  The 
rain  w^ater  from  the  roof  of  the  car  shed 
and  the  drainage  from  the  office  building  do 
not  require  pumping,  as  they  come  from  a 
higher  level  and  are  sent  into  another  sewer 
in  St.  George's  Circus. 

The  buildings  upon  the  site  include  a  car 
shed,  paint  shop,  sub-station,  boiler-house,  and 
offices,    the    last   of    which    consist    of    an   old 


Fig.  17.— End  Elevation 
of  Motor  Car. 


way  tracks  can  be  carried  underneath 
theni. 

The  car  shed  (Fig.  13),  which  has 
three  tracks  in  it,  is  350  ft.  long 
by  53  ft.  wide,  and  will  hold  three 
trains  at  a  time.  The  height  from 
the  rail  level  to  the  eaves  is  28  ft.,  and 
to  the  ridge  of  the  roof  41  ft.  The 
side  of  the  building  next  the  retaining 
wall  is  on  the  lean-to  principle,  the 
lean-to  being  supported  from  the  main 
stanchions.  The  walls  are  of  red  brick, 
and  the  entire  roof  is  covered  with  Mellowes 
glazing.  The  pit,  which  is  under  two  of  the 
tracks  only,  is  4  ft.  deep  and  is  lined  with  con- 
crete. The  floor  between  the  tracks  is  supported 
on  iron  stanchions.  A  number  of  repairing  tools 
and  other  plant  are  being  fitted  up  along  the 
north   side  of  the  shed,  including  a  pneumatic 
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hammer,  forges,  wheel  and  other  lathes,  planer, 
radial  drilling  machine,  grinders,  etc.  At  the 
west  end  is  the  armature  winding  room. 

The  paint  shop,  which  has  two  tracks  without 
a  |)it,  is  [74  ft.  long  hy  30  ft.  wide,  14  ft.  high  to 
the  top  of  the  jKirapet,  and  24  ft.  0  in.  to  the 
ridge  of  the  roof.  Like  the  car  shed  it  is  a  plain 
brick  building  with  a  "  Mellowes ''  glass  roof.  As 
it  is  comparatively  narrow,  there  are  no 
stanchions,  the  roof  trusses  running  across  from 
the  one  wall  to  the  other. 

The  sub-station  has  been  already  referred  to 
when  dealing  with  that  branch  of  the  subject. 
At  this  particular  sub-station,  however,  a  shaft 
12  ft.  7  in.  in  diameter  is  sunk  down  to  the 
railway  tunnels  below.  Inside  it  is  a  smaller 
shaft  4  ft.  6  in.  in  diameter,  with  a  ventilating 
fan  at  the  floor  level.  The  ventilating  shaft  is 
carried  up  to  the  roof  of  the  building.     Between 


and  the  floor  is  supported  from  tHese  by  steel 
diagonal  ties.  The  framing  is  of  steel  angles, 
and  the  floors  as  well  as  the  sides  are  of  steel 
j)late.  The  whole  construction  is  of  such 
strength  as  to  be  well  able  to  withstand  shock 
from  collision.  The  only  wood  employed, and  that 
very  sparingly,  is  for  some  of  the  internal  fittings, 
and  this  wood  has  been  treated  by  the  non-flam- 
mable process  so  as  to  render  it  incombustible. 

The  drawings  (Figs.  14  to  17)  show  clearly 
the  general  arrangement  of  the  cars.  108  of 
them  are  at  present  on  order,  and  six  cars  will 
go  to  the  standard  train.  There  will  be  a  motor 
car  at  each  end,  with  four  trailer  cars  between. 
All  the  cars  are  of  the  same  dimensions,  namely: 
50  ft.  long  over  all;  33  ft.  between  bogie 
centres;  8  ft.  8  in.  in  width;  and  9  ft.  53  in.  high 
from  the  rail  level.  Both  longitudinal  and  trans- 
verse  seats  will   be   used,  as  shown  in    Fig.  t6. 


Circuit,  Breaker 


Feet 


Fig.  18.— Elevation  of  Control  Apparatus. 


the  two  shafts  a  spiral  stair  runs  down  to  the 
railway. 

ROLLING   STOCK. 

The  cars  to  be  used  on  the  Baker  Street 
and  Waterloo  Railway  differ  from  those  em- 
ployed on  other  lines  in  the  important  fact  that 
they  are  almost  entirely  composed  of  steel. 
This  is  one  of  the  precautions  taken  to  render 
everything  about  the  railway  fire-proof.  The 
cars  are  being  built  by  the  American  Car  and 
Foundry  Company,  and  are  similar  in  principle 
to  the  steel  cars  constructed  by  the  same  Com- 
pany for  the  New  York  Subway.  While  the 
parts  are  manufactured  in  the  United  States, 
the  fitting  of  them  together  and  the  whole 
erection  work  are  being  (kme  in  works  which  the 
Company  have  started  for  the  j)urpose  at 
Traffbrd  Park,  Manchester.  In  general  appear- 
ance these  vehicles  (k>  not  differ  materially  from 
cars  built  of  wood,  but  the  method  of  supporting 
the  floor  is  radically  diff'erent.  The  sides  of  the 
car  body  form  steel  plate  girders  of  great  depth, 


and  the  trailer  car  will  seat  52  passengers — 36 
on  the  longitudinal  and  16  on  the  transverse 
seats.  The  motor  car  has  seats  for  46  pas- 
sengers, the  remaining  space  being  taken  up  by 
the  driver^s  cab  and  the  electric  control  apparatus. 
The  drawings  show  the  motor  car,  but  in  the 
case  of  the  trailer  both  ends  are  the  same  as  the 
trail  end  of  the  motor  car. 

Stearn  and  Ward's  patent  automatic  vertical- 
plane  drawbar,  which  is  employed,  is  of  consider- 
able interest.  It  is  similar  to  that  used  on  the 
new  rolling  stock  of  the  Metropolitan  District 
Railway,  and  it  has  a  freedom  of  action  like  that 
of  the  standard  drawbar  on  American  trunk 
lines.  It  provides  an  automatic  coupling  with  a 
double  lock.  Each  drawbar  locks  into  the  one 
facing  it,  and  if  one  is  unlocked  there  is  still  the 
coupling,  giving  a  double  security  Th(^  wearing 
j)arts  are  of  manganese  steel,  and  the  face  of  the 
buffer  is  deeply  corrugated  to  prevent  riding  u}) 
in  case  of  collision.  The  centre  plates  work  on 
ball  bearings. 
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Fig.  19.— Plan  of  Control  Apparatus. 


The  motor  trucks,  one  of  which  is  on  each 
motor  car,  have  36  in.  wheels,  and  they  are 
identical  in  desif^n  with  those  fitted  to  the  motor 
cars  on  the  District  Railway,  which  were  described 
and  illustrated  in  our  issue  of  February  9  last. 
The  car  body,  however,  is  different ;  owing  to 
the  limited  head  room  in  a  tube  railway  it  is 
necessary  to  keep  the  floor  of  the  car  as  low  as 
possible,  and  in  order  to  get  the  motor  truck, 
motors,  and  large  wheels  into  the  space  the  floor 
of  the  car  above  the  truck  is  raised  as  shown  in 
the  drawing.  This  method  of  construction,  it 
may  be  remembered,  is  used  on  the  motor  cars 
on  the  Waterloo  and  City  Railway.  The  rest  of 
the  floor  of  the  car  is  only  22  in.  above  the  rails. 

The  trailer  trucks  differ  from  those  used  else- 
where, and  they  have  been  specially  designed  for 
the  particular  conditions.  Their  style  may  be 
gathered  from  Fig.  21  to  23.  It  will  be  noticed 
that  the  weight  of  the  car  is  hung  from  below 
the  level  of  the  axles  instead  of  being  supported 
above  that  level.  The  truck  frame  is  made  as 
low  as  possible,  to  \(\\q  room  for  the  floor  frame 
insider  There  is  no  elevation  of  the^  floor  of  the 
car  above  the  truck,  and  the  bottom  of  the  truck 
side  frame  is  only  6  in.  above  the  rail  level.  The 
wheels  are  30  in.  in  diameter,  and  the  wheel 
centres  are  5  ft.  apart.  Both  motor  and  trailer 
trucks  have  be(*n  made  by  the  builders  of  the  cars. 


Schedule  of  Trail  Truck  Details. 


MatpHal. 
Mild  steel ... 
C.  and  M.  stpel   . 
Mild  steel 


Mild  suol... 

(  ;ist      

Mall.  C.  iron 
.Mild  str«:l ... 
Mall.  C.  iron 
.Mild  siofl  .. 

SprinK 

Mild      !'.    ".'. 


Index. 


Cast  steel 

5 

Mall.  C.Iron       ... 

6 

Cast  steel 

...1         7 

Bronze      

8 

Cast  steel... 

0 

...1        10 

Elm           

...'        II 

Mall.  C.Iron       ... 

12 

Mild  steel 

...|         13 

Cast  steel 

...          14 

Mild  ,';  .'..■ 

..."         15 
16 

Cast      ,!    ..' 

17 
IH 

Steel  plate 

19 

Mild  steel 

20 

,.        .,    ... 

21 

„                  M         ••• 

22 

Cast      „ 

23 

Mall.  C.  iron 

24 

Mild  steel 

25 

2fi 

Spring,, 

27 

» 

2S 

Mall.  C.  iron 

29 

Mild  steel 

30 

Cast      

31 

Grey  C.  iron 

12. 

Mild  steel 

33 

„        ,,    ... 

■■•        34 

t,        ,.    ... 

-        35 

Cast  iron 

...        3^. 

Mild  steel 

■  •'       3/ 

.Mall.  C.  iron 

....      -js 

Mild  stoel 

■    1       39 

Mall.  C.  iron 

40 

Mild  stfcl 

♦  I 

,.        ,,    ... 

42 

.Mall.  C.  iroi. 

...1      n 

»'• 
4; 

4H 
4'> 
50 
51 

52 


Descrimion, 
Axle. 
Wheel. 

Truck  side  frame  (outer). 
„        ..      (inner). 
Pedestal. 
Journal  box. 

,,    thrust  plate. 
„  „         ,,         „      liner. 

„        bearing 
„  „         wedge, 

box  dust  guard. 
Distance  piece  bolster  housing. 
Bolster  housing  plates. 
Swing  bolster. 

Bolster  housing  plate  distance  piece. 
Spring  plank. 

,,  ,.       guards. 

„  ..       bearing  pocket. 

,.  „       adjustment  liner. 

„       hanger  bracket. 
,.  ..       pins  top. 

,.     bottom. 
„         ,,       hangers. 
Bracket  for  brake  link  beam. 
Brake  link  beam  live  end. 
.,        .,        „     deadend. 
„     beam  release  spring. 
„  ,,  „  „         packing. 

„  ,,     link  bracket. 

..    link. 
..     head. 
,.     shoe. 

,.     head  and  shoe  key. 
,,     beam. 
.,     rod  yoke. 

,.        M     roller. 

,.        ..         ,.      pin. 

bracket. 

,,     (auxiliary  lever  to  yoke). 
„     auxiliary  lover  fulcrum. 
,.  .,  ,.      and  live  lever. 

,,     rfxl  lietween  auxiliary  an<l  live  Uvcrs. 
„     live  lover  guide. 
„        ,,        „    link  to  brake  Iwant. 
,,     ro>d,  live  to  dead  lover 

,,    adjustment 
,,     <lead  lover  link  to  lirak<^  l>oain. 
,,     ilead  lovor. 

fulcrum. 

Cotter  pins  for  35.  39-  34.  4*.  47- 

.,     for  48,  49. 
Spiral  equalising  spring. 
Elliptical  spring. 
Colter  nins  for  .10. 
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Fig.  20.— Cross  Section  of  Control  Apparatus, 
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Fig,  21. — Cross  Section  of  Trailer  Truck. 
24 
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Fig.  22. — Plan  of  Trailer  Truck. 


Fig.  23.     Elevation  of  Tracer  Truck. 

(The  SckeduU  0/  TkhI  Truck  hetail^  »s  «»"«•♦  *»**  !*<*»;«  501/. 


Digitized  by 


Google 


5o6 


THE  TRAMWAY  AND  RAILWAY  WORLD. 


[June  8,  1905. 


The  eleetric  equipment  of  the  trains  is  very 
similar  to  that  employed  on  the  District  Railway, 
and  described  in  the  article  on  that  installation 
already  referred  to.  The  Spra^ue-Thomson- 
Houston  multiple-unit  control  is  to  be  used 
throuf;hout,  but  the  whole  of  the  control  appa- 
ratus is  contained  in  the  driver's  cab  of  each 
motor  car  instead  of  part  of  it  being  under  the  cars. 
Figs.  18  and  20  show  in  elevation  and  section 
the  arrangement  on  one  side  of  the  central  aisle 
of  the  master  controller,  resistances,  contactors, 
etc.  The  only  part  of  the  electric  apparatus  on 
the  other  side  of  the  aisle  is  the  reverser,  and 
along  with  it  is  the  Westinghouse  automatic 
pressure  brake  apparatus,  including  the  air  reser- 
voir. The  whole  of  the  electrical  gear  is  carried 
on  and  practically  surrounded  by  slate  slabs. 
The  contactors,  as  shown  in  Fig.  20,  are  supported 
from  a  frame  of  angle-iron  above.  Fig.  19  is  a 
general  plan.  Besides  the  Westinghouse  brake, 
a  hand-brake  is  also  fitted. 

The  control  cable  runs  the  length  of  the  train 
in  the  usual  way,  but  of  course  each  motor  car 
is  fitted  with  its  own  shoes  running  on  the  posi- 


train  from  one  motor  car,  and  a  pair  along  the 
other  side  from  the  other  motor  car.  Half  the 
lights  in  each  car  are  fed  from  the  one  set  of 
mains  and  half  from  the  other.  There  is  no  cross 
connection  between  the  two  sets  of  lighting 
mains,  so  that  it  is  not  possible  accidentally  to 
join  the  shoes  of  the  front  car  to  those  of  the  rear 
car  through  the  lighting  mains.  By  this  arrange- 
ment half  the  lights  in  each  car  will  go  out  as  the 
train  crosses  a  gap  in  the  conductor  rails  greater 
than  the  span  of  the  shoes  of  the  front  car,  and 
will  re-light  long  before  the  other  half  of  the 
lights  go  out  as  the  shoes  of  the  rear  car  come 
over  the  same  gap. 

The  execution  of  the  whole  work  connected 
with  the  rolling  stock  is  supervised  by  Mr.  F.  D. 
Ward,  master  mechanic  of  the  Underground 
Electric  Railways  Company. 

MQNALLINa 

Fig.  24  is  a  diagram  showing  the  arrangement 
of  the  signals  on  the  railway.  It  is  divided  for 
convenience-sake  into  two  parts,  and  it  is  not 
drawn  to  scale,  but  it  shows  the  general  arrange- 
ment.    The  system  to  be  employed  is  the  same 
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tivc  and  negative  conductor  rails,  so  that  each 
motor  car  picks  up  its  own  current.  The  control 
circuit  is  supplied  with  current  normally  from 
the  shoes  of  the  front  car.  There  is,  however,  a 
double-pole  throw-over  switch  installed  in  each 
car,  by  means  of  which  the  control  circuit  may 
be  supplied  with  current  from  the  shoes  of  the 
rear  motor  car  through  the  lighting  mains,  should 
the  shoes  of  the  front  motor  car  be  over  a  gap 
while  the  train  is  standing.  No  driving  power 
cable  runs  through  the  train. 

There  are  two  B.T.-H.  69  motors  of  2cx)  h.p. 
each  on  the  driving  truck  of  each  inotor  car, 
giving  800  H.p.  per  train.  These  motors  and 
their  trucks  will  be  interchangeable  with  those 
on  the  District  Railway  trains,  also  with  those  on 
the  (ireat  Northern,  Piccadilly  and  Brompton 
Railway  trains,  and  on  the  Charing  Cross,  Fuston, 
and  Hampstead  Railway  trains,  as  soon  as  the 
two  latter  lines  are  in  oj^eration.  The  same 
interchangeability  will  apply  to  the  brake  rigging. 

Fach  car  will  be  lighted  by  20  electric  glow 
lamps  of  16  candle  power  each,  arranged  on 
four  circuits.  The  head  lights  outside  are  in- 
dependent of  the  internal  lighting.  A  pair  of 
lighting  mains  are  carried  along  one  side  of  the 


as  that  which  is  coming  into  use  on  the  Metro- 
politan District  Railway.  This  was  described  in 
our  recent  article  on  the  electrication  of  that 
line.  It  will  be  remembered  that  it  comprises 
both  automatic  and  semi-automatic  working  of 
signals  and  points,  and  that  the  scheme  of  inter- 
locking is  fully  worked  out.  Fach  train,  under 
ordinary  circumstances,  actually  works  the  signals 
as  it  proceeds,  every  signal  being  automatically 
thrown  to  ** danger''  behind  it.  The  track  rails 
are  bonded  to  carry  the  low-tension  current  for 
working  the  system,  and  compressed  air  for  the 
signal  pneumatic  motors  is  provided  from  the  sub- 
stations. The  Westinghouse  Brake  Company 
have  supplied  the  installation,  which  is,  of  course, 
of  a  much  simpler  character  than  that  on  the  Dis- 
trict Rail  way,  as  there  are  no  junctions  todeal  with. 
Vox  the  facilities  and  information  placed  at 
our  disposal  we  have  to  express  our  indebtedness 
to  Mr.  James  R.  Chapman,  engineer-in-chief  and 
gc^neral  manager  of  the  Underground  Flectric 
Railways  Company,  of  London  ;  Mr.  H.  H. 
l)alrymi)le  Hay,  Mr.  W.  \l,  Hanson,  Mr.  Z.  F. 
Knapp,  Mr.  F.  D.  Ward,  and  Mr.  G.  Rosen- 
busch ;  and  to  Mr.  Leslie  W.  Green,  architect 
for  the  passenger  stations. 
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the   East. 


Owing  to   more  imme- 
diate interests  nearer 
P%  home,  it   was   not   until  a 

llMt.        few  years  ago  that  atten- 
tion was  directed   to   the 
possibilities    of    lucrative 
tramway   undertakings  in 
Electric   traction    has  infused  new 


Calcutta  is  divided  into  three  parts  :  (i)  The 
European  business  district,  practically  confined 
to  an  area  of  250  acres,  located  in  the  west 
central  portion  of  the  city,  bordering  on  the 
eastern  bank  of  the  River  Hooghly;  (2)  the 
native  residential  and  business  district,  situated 
in  the  northern  part  of  the  city ;  and  (3)  the 
European    residential   district,    located    in    the 


life  into  systems  which  formerly  employed  steam     southern  portion  of  the  city. 

and  animal  traction,  and  the   success  of  such         The  total  population,  with  certain  adjoining 

conversions  has  been  followed  by  numerous  con-     suburbs,    is   about    1,000,000,   which    does    not 


cessions  for  electric 
tramways  in  places 
such  as  Hong  Kong, 
Singapore,  Manilla, 
Rangoon,  Mandalay, 
Tokio,  Batavia,  Pe- 
nang,  and  Colombo. 
The  largest  and  most 
important  of  the  tram- 
way systems  in  the 
East  is  that  of  Cal- 
cutta, and  it  is  of  more 
than  usual  interest, 
having  regard  to  the 
conditions  under  which 
it  operates. 

It  is  hardly  necessary 
to  say  that  Calcutta,  the 
metropolis  of  India  and 
the  seat  of  Government, 
is  one  of  the  largest  and 
most  important  cities 
of  the  East.  It  is  a 
very  large  port,  and  the 
centre  of  the  extensive 
Indian  trade  in  tea  and 
jute,  general  produce 
and  merchandise. 

On  account  of  its  low- 
lying  position,  an  exten- 
sive system  of  artificial 
drainage  has  been  adop- 
ted, and  though  fairly 
well  carried  out,  is 
not  nearly  sufficient  to 
cope  with  the  extra- 
ordinary downpours 
during  the  rainy  season, 
which  flood  the  streets  in  certain  sections  of 
the  city  for  the  greater  part  of  the  day,  some- 
times to  a  depth  of  quite  two  feet  and  upwards. 
Another  climatic  condition  which  causes  great 
damage  and  difficulty  from  a  traffic  point  of 
view  is  the  number  of  severe  wind  storms, 
approximating  to  cyclones,  which  sweep  over  the 
city  at  the  beginning  and  the  close  of  the  rainy 
season  (which  lasts  from  the  middle  of  June  to 
the  end  of  September),  often  with  destructive 
effects,  uprooting  trees,  unroofing  houses,  and 
causing  general  damage. 


Fig.  1.-  Plan  of  Calcutta  Tramways. 


include  the  municipality 
of  Howrah,on  the  oppo- 
site side  of  Hooghly 
River,  having  a  popula- 
tion of  157,594,  nor  two 
other  suburbs  which 
will  soon  come  within 
the  tramway  zone,  and 
which  have  an  addi- 
tional population  of 
51,806.  The  total  popu- 
lation can  thus  be  put 
down  at  I J  millions. 

In  the  native  town, 
the  streets,  as  in  all 
Oriental  cities,  are  nar- 
row, and  lined  for  the 
most  part  with  unpre- 
possessing houses  and 
huts,  which  are  very 
densely  peopled,  one 
ward  having  a  density 
of  281  per  acre,  or 
180,000  per  square 
mile.  Broad  roads  are, 
however,  now  being  cut 
through  the  native 
quarters,  and  the  con- 
gested districts,  which 
have  up  till  lately  been 
the  hotbed  of  epidemics 
and  plague,  are  being 
opened  out ;  this  work 
is  the  beginning  of 
a  large  improvement 
scheme  upon  which 
the  Government  has 
entered. 

The  southern  European  residential  portion  is 
traversed  by  wide  and  well-paved  roads,  lined 
with  very  commodious  and  roomy  houses,  which 
are  inhabited  for  the  most  part  by  Europeans. 

The  European  community  does  not  differ 
essentially  in  composition  from  that  of  other 
large  cities  of  the  East  (where  there  is  an  almost 
entire  absence  of  the  European  artisan).  The 
official  element  is  very  strong,  and  the  professions 
in  general  are  well  represented,  while  there  is  a 
large  number  of  European  merchants.  The 
total    number    of    l^^uropeans    and   allied    races 
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resident  in  Calcutta  during  the  cold  weather  is 
approximately  14,000. 

The  Calcutta  Tramways  Company  was 
registered  in  England  on  December  23,  1880, 
and  operated  its  system  by  steam  trains  on  the 
Kidderpore  section,  and  by  horse  cars  on  the 
remaining  section,  until  1901,  when  the  original 
concession  expired.  In  1899  ^^  agreement  was 
entered  into  with  the  Corporation,  whereby  the 
Company  was  granted  a  new  concession  for  30 
years  from  January  i,  1901,  in  consideration  of 
the  Company's  converting  the  system  from  horse 
to  electric  traction  within  three  years. 

The  capital  authorised  is  ;^70o,ooo  in  £^ 
ordinary  shares,  all  of  which  have  been  issued,  in 
addition  to  which  there  is  a  4J  per  cent,  deben- 
ture issue  of  ;/"35o,ooo.  The  company's  head 
office  is  at  I,  Queen  Victoria  Street,  London, 
and  in  Calcutta  its  representative  is  Mr.  Martyn 
Wells,  managing  agent,  Mr.  A.  J.  J.  Pfeiffer 
being  assistant  manager  and  chief  engineer. 


the  whole  period  of  conversion  from  horse  to 
electric  traction,  both  the  company's  officials 
and  the  contractors  received  the  greatest  help 
and  encouragement  from  the  various  Government 
and  local  authorities. 

As  already  mentioned,  the  streets  are  narrow, 
especially  in  the  native  quarter  and,  as  the  bulk 
of  the  riding  public  are  natives,  the  authorities 
very  wisely  sanctioned  the  laying  of  lines  in  the 
main  native  thoroughfares,  although  these  are 
much  narrower  than  those  generally  found  in  large 
cities  of  the  West,  but  hardly  more  so  than  in 
some  of  the  smaller  old  towns  on  the  continent  of 
Europe.  The  Chitpore  Road,  w^hich  forms  one 
of  two  main  arteries  of  the  native  section,  is 
probably  unique  as  regards  density  of  traffic, 
including  foot-passengers,  carriages  and  carts, 
besides  the  electric  cars,  but  even  with  this  dense 
traffic  the  Western  visitor  is  astonished  to  see 
how  well  and  efficiently  the  tram  service  is  kept 
up.      The  tracks  in  all  narrow  streets  are  laid  as 


Esplanade  Junction. 


THB   SYSTEM. 


The  electrification  of  the  system  was  carried 
out  according  to  the  most  modern  plans  in 
everything  as  regards  central  station  equipment, 
overhead  and  underground  conductors,  rolling 
stock,  etc.,  and  special  attention  in  design  was 
given  to  adapt  the  plant  to  the  peculiarities  of 
tropical  and  local  conditions.  The  engineers 
and  contractors  were  Messrs.  Dick,  Kerr  and 
Company,  of  London  and  Preston,  who  executed 
all  work  except  the  buildings  and  the  recon- 
struction of  the  permanent  way,  which  was 
carried  out  by  the  company  itself.  All  the 
rails,  iron  work,  bonds,  etc.,  for  the  permanent 
way  work,  were,  however,  furnished  by  Messrs. 
Dick,  Kerr  and  Company.  The  entire  conversion 
was  creditably  carried  through  in  a  comparatively 
short  time,  and  the  various  parts  of  the  plant 
have  since  then  worked  well  under  the  most 
trying  conditions. 

It  is  very  gratifying  to  note  that  throughout 


much  to  the  side  as  is  possible,  and  the  distance 
in  many  cases  from  the  nearest  rail  to  the  kerb 
does  not  exceed  2  ft.  This  is  necessary  in  order 
to  give  sufficient  clearance  on  the  other  side  of 
the  tracks  to  accommodate  at  least  one  vehicle. 

The  entire  area  of  the  city  is  flat.  There  are 
no  grades  to  speak  of,  except  when  crossing 
three  bridges,  the  approaches  to  which  do  not 
exceed  150  to  200  yards,  with  grades  of  not 
more  than  4  per  cent. 

As  shown  on  the  accompanying  plan  (Fig.  i), 
the  present  tramway  routes,  covering  a  total  length 
of  23  route-miles,  and  double  track  throughout, 
all  radiate  from  one  small  section  of  the  city,  in 
the  west  central  portion  bordering  on  the  river, 
where  the  majority  of  the  Government  offices 
and  European  business  houses  are  situated. 
This  small  district  is  the  objective  point  of 
thousands  of  natives  from  all  directions  in  and 
about  Calcutta,  who  have  business  in  the  Courts 
and  numerous  offices.     The  cars  on  the  various 
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lines  are  run  to  either  one  of  two  termini,  one 
being  at  the  loop  near  the  Hijjh  Court ;  the 
second,  the  Esplanade  Junction,  is  at  the  inter- 
section of  Dhurrumtollah  Street  with  Chowringhee 
Road,  the  latter  forming  the  junction  between 
the  northern  and  southern  lines.  The  number 
of  cars  at  these  two  points  is  very  large  during 
the  rush  hours,  trains  following  one  another  in 
close  proximity.  The  number  of  trains  arriving 
at  these  points  per  day  amounts  on  an  average 
to — 


High  Court 
Esplanade  Junction 


750 
1,150 


The  northern  section  of  the  city  is  served  by 
three  routes,  the  central  portion  by  three,  and 
the  southern  portion  (including  suburbs)  by  two, 
all  double  tracked. 

A  few  years  ago  a  fine  large  road  (the  Harrison 
Road),  running  east  and  west,  was  cut  through 
from  Sealdah  Railway  Station  to  the  bank  of 
the  river  at  the  Floating  Bridge,  which  now  forms 
the  main  artery  of  cross  city  traffic  in  the  native 
district.  A  double  line  of  track  has  just  been 
laid  down  the  centre  of  the  road,  and  will  shortly 
be  opened  for  traffic. 

There  are  eight  main  routes  and  these  with 
two  exceptions  can  be  considered  city  lines. 
The  Chowringhee  line  runs  southward  to  a 
densely-populated  suburb,  Bhowanipore,  touching 
upon  '  the  way  the  western  extremity  of  the 
European  residential  zone.  On  this  route  there 
is  also  a  famous  Hindoo  temple  which  attracts  a 
constant  native  traffic  throughout  the  year,  and 
during  certain  holy  festivals  the  service  has  to  be 
doubled  to  cope  with  the  rush. 

The  line  to  Kidderpore  feeds  the  populous 
suburb  which  lies  to  the  south  near  the  river; 
it  caters  for  the  large  traffic  between  the  extensive 
docks  and  Calcutta,  a  traffic  which  is  greatly 
augmented  during  the  races  on  the  Maidan 
course. 

The  total  route  mileage  (all  double  track)  at 
present  is  2475  with  Harrison  Road  included. 
On  the  basis  of  a  tributary  population  of  approx- 
imately 800,000  the  route  mileage  per  1,000 
would  be  -031  as  against  about  'oS  found  in 
England,  and  an  average  of  about  -25  to  -30 
found  in  the  United  States  of  America  in  cities 
of  about,  one-third  of  the  population  of  Calcutta. 
The  low  mileage  per  head  is  due  to  the  congested 
condition  of  the  native  quarters,  which  do  not 
cover  anything  like  the  area  of  an  equally  popu- 
lated western  city. 

TRAPPIO. 

All  tramways  in  India  have,  of  course,  to  de- 
pend mainly  upon  the  natives  for  their  earnings, 
since  Europeans  form  but  a  very  small  part  of 
the  population  and,  in  investigating  the  possible 
establishment  of  a  system,  due  weight  must  be 
given  to  their  characteristics,  habits,  average 
income,  and  occupations. 

In  Calcutta  the  average  income  of  the  native 
working    man    and  labourer  is  not  sufficient  to 


permit  him  to  ride  freely  and,  in  consequence,  he 
is  but  a  small  factor  in  the  earning  powers  of  a 
tramway,  the  main  fundamental  revenue  being 
derived  from  the  business  and  professional  classes 
and  Government  employees. 

The  native  is  a  great  litigant,  and  will  spend 
any  amount  of  money  and  time  over  the  smallest 
case  and,  in  consequence  of  this  characteristic, 
the  courts  located  in  various  parts  of  the  city 
employ  a  great  many  clerks  and  other  officers, 
and  daily  attract  a  large  number  of  people,  the 
major  part  of  whom  use  the  tramway. 

Another  class  of  rider  is  the  clerk  in  European 
business  housesand  in  Government  offices.  Native 
traders  do  considerable  business  among  them- 
selves in  distinct  parts  of  the  city,  in  what  are 
called  bazaars,  which  affi^rd  constant  interchange 
of  traffic. 

All  the  above  constitute  the  steady  riding 
factor,  or  regular  traffic  with  two  **  rush  ''  points 
per  day,  on  which  the  tramways  may  depend. 
The  **  floating  '*  traffic,  which  is  by  no  means 
small,  is  created  mainly  by  the  temples  of  the 
Hindoos  or  mosques  of  the  Mahommedans, 
which  constantly  attract  extensive  crowds  for 
worship  but  which,  on  many  days,  especially  on 
those  which  are  holy  or  sacred,  form  the  objective 
points  of  many  thousands  of  devotees  from  the 
city  as  well  as  from  the  surrounding  districts. 
This  religious  feature  is  a  valuable  asset  in  the 
earnings  of  all  Eastern  tramways,  provided  always 
that  these  objective  points  are  sufficiently  tar 
removed  from  the  centre  of  the  native  popula- 
tion to  induce  them  to  ride  rather  than  walk. 

The  first  line  under  electric  traction  in  Calcutta 
was  opened  for  regular  service  on  March  27,  1902, 
and  the  entire  system  was  operated  electrically 
on  November  20  of  the  same  year.  A  large 
increase  of  traffic  immediately  followed  the 
opening  of  each  section;  this,  however  was  to  be 
expected  since,  under  steam  and  horse  traction 
there  was  only  one  class  for  passengers  and, 
owing  to  the  severe  climatic  conditions  of 
excessive  heat  and  humidity  during  the  summer 
months  and  the  consequent  exhaustion  of  the 
horses,  even  this  service  was  not  nearly  sufficient 
to  cater  efficiently  for  the  riding  public.  The 
total  traffic  revenue  increase  with  electric  traction 
over  that  of  horse  traction,  after  two  years  of 
operation,  is  about  75  per  cent.  This  increase 
is  due,  not  only  to  more  accommodation  furnished 
in  the  shape  of  extra  car  mileage  for  the  second 
class  passengers,  but  because  the  motor  cars 
which  serve  the  first  class  developed  an  altogether 
new  source  of  revenue,  since  people  are  now  riding 
who  in  past  years  never  made  use  of  the  tramway; 
especially  is  this  the  case  with  Europeans  and 
the  better  class  of  natives. 

Car  Service. — The  car  service,  or  rather  train 
service,  regulated  carefully  according  to  require- 
ments, begins  at  5  a.m.  and  ends  at  10-30  p.m. 
The  native  being  an  early  riser,  traffic  begins 
quite  briskly  in  the  morning,  takes  a  sudden  rise 
at  9-30  to  II  a.m.  during  the  office  traffic,  falls 
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off  during  the  afternoon,  increases  rapidly  again 
at  4-30  for  the  return  office  traffic,  and  is  practi- 
cally finished  at  9-30  in  the  evening,  since  the 
native  travels  about  but  very  little  at  night. 

The  maximum  number  of  trains  operated  at 
one  time  during  an  ordinary  week-day,  on  the 
present  46  miles  of  single  track,  is  132,  this  being 
increased  to  145  on  race  days,  and  during  the 
recent  Pujah  festival  of  the  Hindus  (corresponding 
to  our  Christmas  in  importance),  the  then  full 
equipment  of  151  trains  was  required,  the  traffic 
to  the  temple  at  Kalighat,  from  all  parts  of  the 
city,  being  very  large. 

Although  there  are  well  recognised  fixed 
stopping  places  on  the  system,  it  has  not  been 
found  practicable  to  make  use  of  them  exclusively, 
on  account  of  the  very  severe  conditions  of  heat 
and  rain,  which  make  it  necessary  for  the  comfort 
of  passengers  to  set  them  down  and  pick  them 
up  wherever  they  may  require. 

Staff, — The  traffic  staff  is  all  native,  with  the 
exception  of  the  superintendent  and  his  two  first 
assistants,  who  are  Europeans.  A  considerable 
number  are  traffic  employees  from  the  old  horse 

car  days,  and 
they  had  the 
experience 
which  made 
their  initia- 
t  ion  into 
elec  t  ri  cal 
traction  com- 
pa  ratively 
easy.  Drivers 
of  old  horse 
cars  were 
taken  on  to 
act  as  motor- 
m  en,  and 
from  the 
start  acquit- 
ted them- 
selves admirably.  It  is  really  astonishing  to  note 
with  what  skill  and  coolness  they  handle  a  heavy 
train  in  the  narrow  streets  full  of  people  and 
vehicular  traffic  and  native  conveyances.  Con- 
ductors are  checked  and  supervised  very  carefully 
by  a  comparatively  large  staff  of  checkers  and 
inspectors,  who  are  promoted  from  the  ranks  of 
conductors. 

Statistics.— \  few  traffic  results  c^re  herewith 
given  which  may  be  of  interest  to  show  how  they 
compare  with  those  found  in  the  West : 

Total  number  of  passengers  carried  per  year. .         21,000,000 
Total  yearly  train-miles  run 

Passengers  per  train-mile 

Average  distance  travelled  per  passenger 

Average  fare  per  passenger 

Traffic  operating  expense  per  train-mile 

The  operating  expenditure  per  train-mile,  as 
noted,  is  about  i'25d.,  which  includes  salaries 
and  expenses  for  the  superintendent,  assistants, 
motormen  and  conductors,  regulators,  starters, 
cashiers,  etc.  This  is  about  40  per  cent,  of  the 
results  in  England,  and  30  per  cent,  of  those  in 
the  United  States. 


tv 


i:^ 


Fig.  2.— Section  of  Rail. 


3,300,000 
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A  considerable  portion  of  the  track  in  the 
early  days  of  the  company  was  single,  with  turn- 
outs. This  was  found  to  be  ver>^  unsatisfactory, 
especially  in  an  Eastern  city,  where  an  accurate 
schedule  timing,  such  as  is  required  to  give  a 
satisfactory  service  with  single  track  and  turn- 
outs, was  practically  impossible.  The  track  was 
gradually  doubled  throughout,  the  last  line  being 
the  Kidderpore  section  just  before  the  intro- 
duction of  electric  traction. 

Some  of  the  reconstruction  was  started  as  far 
back  as  1892,  but  the  bulk  of  it  was  completed 
three  or  four  years  ago.  The  gauge  of  the  track 
is  the  standard  4  ft.  8J  in.  Girder  rail  was  sub- 
stituted for  the  old  box  rail  throughout,  the  rail 
on  some  of  the  sections  which  were  first  recon- 
structed being  95  lb.  per  yard,  with  f  in.  and  |  in. 
groove,  but  all  the  later  types,  and  those  which 
are  now  being  used  on  extension  work,  consist  of  a 
loi  lb.  rail,  with  ijin.  groove,  as  shown  in  Fig.  2. 

In  spite  of  the  heavy  traffic  to  which  some  of 
the  lines  are  subject,  the  track  has  stood  well, 
and  any  sinking  or  subsidence  has  probably  been 
due  to  the  giving  way  of  the  sub-soil.  The  usual 
tie-bar  construction  is  employed,  five  bars  being 
provided  on  an  average  per  rail  length  of  30  feet, 
each  bar  weighing  15I  lb.,  including  check-nuts 
and  bolts. 

The  rail  is  embedded  on  a  lime  concrete 
stringer,  having  a  width  of  16  in.  and  a  depth  of 
gin.  This  concrete  is  made  up  of  ten  parts 
broken  brick,  3  parts  of  ground  brick,  and  two 
parts  of  slaked  lime.  The  above  method  of 
making  up  concrete  is  prevalent  in  Calcutta, 
since  broken  stone  is  expensive,  as  is  likewise 
good  sharp  sand,  and  the  high  price  of  Portland 
cement  prohibits  its  use  in  this  connection.  The 
lime  concrete  with  the  above  composition  and 
material  makes  a  very  good  substitute  for  the 
ordinary  cement  concrete,  though  more  care  is 
required  to  consolidate  it,  and  a  greater  time  is 
necessary  to  enable  it  to  set  properly. 

The  edges  of  the  rails  on  all  lines  in  the  city 
are  paved  to  a  width  of  18  in.  on  the  outside  of 
the  double  track  rails  and  9  in.  on  the  inside, 
Indian  granite  setts  being  used.  In  some  streets 
and  parts  of  streets  where  the  traffic  is  especially 
heavy,  paving  is  carried  straight  across  the  double 
track  to  a  width  of  18  in.  on  the  outside  of  the 
extreme  rails.  The  setts  are  embedded  in  sand, 
and  grouted  with  four  parts  of  river  sand  and 
one  of  Portland  cement. 

In  its  agreement  with  the  Corporation,  the 
company  undertakes  to  keep  the  roadway  in 
proper  repair  to  within  18  in.  on  the  outside  of 
the  extreme  rails. 

Two  No.  4/0  B.  and  S.  Neptune  bonds  are 
used  for  every  joint,  the  bonds  spanning  the  fish 
plate  and  having  a  length  of  2  ft.  6  in.  The  track 
is  adequately  cross-bonded. 

OVERHKAD    UNK8    AND    OABLM. 

The  system  is  worked  throughout  by  means  of 
the   overhead   trolley,   and   on   account   of   the 
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peculiar  conditions  existing,  a  part  of  the  lines 
had  to  be  equipped  for  the  side-running  type. 
Of  the  23  miles  of  route  20  per  cent,  is  centre- 
pole  construction,  30  per  cent,  is  side-bracket 
construction,  and  50  per  cent,  is  span-wire  con- 
struction. 

The  poles  used  are  made  up  of  steel  tubes, 
varying  in  thickness  and  weight  according  to  the 
requirements  of  their  location.  Each  is  built  up 
of  three  sections,  socketed  into  each  other,  giving 
the  general  appearance  of  a  gradual  taper.  The 
average  distance  between  the  poles  varies  from 
100  ft.  to  120  ft.  on  the  straight. 


Light  poles   . 
Heavy  poles  . 


Weight. 
073  lb. 
1,032  lb. 


Length. 
l"}  ft.   6  in 
27  ft.  6 in. 


The  brackets  used  on  the  side-running  portions 
vary  in  length  from  3  ft.  for  centre-pole  to  15  ft. 
for  side-pole  construction,  the  interior  diameter 
of  the  tubes  being  2  in. 


emanate  from  the  power-house  and  connect  to 
43  feeder  and  section  pillars  distributed  over  the 
various  routes.  The  return  or  negative  cables 
are  three  in  number,  one  of  them  having  a  cross 
section  of  7942  sq.  in.,  and  the  other  two  3  sq.  in. 
each. 

All  cables  are  paper-insulated  and  protected 
by  heavy  lead  sheaths,  and  w^ere  laid  underground 
in  cast-iron  troughs  on  the  solid  system,  the 
troughs  as  a  rule  being  located  along  the  outside 
margin  of  the  tram\vay  right  of  way.  The  cables 
are  supported  in  the  troughs  by  wooden  bridges, 
and  the  whole  trough  is  filled  in  with  a  special 
pitch  compound.  The  troughs  themselves  are 
laid  in  a  trench  varying  from  16  in.  to  24  in.  in 
depth,  according  to  the  nature  of  the  ground. 
This  system  of  laying  has  given  rise  to  difficulties 
due  to  the  cast-iron  covers  of  the  troughs  being 
too  thin  and  easily  pierced  by  the  picks  of  exca- 
vators.    Several   burn-outs  of  cables  have  been 


Open  Motor  Car  and  Trailer. 


The  trolley  wire  is  of  hard-drawn  copper  of 
3/0  S.W.G.,  and  is  generally  supported  by  double 
insulating  hangers  of  the  rigid  suspension  type, 
but  flexible  suspension  has  been  substituted  for 
these  on  that  section  of  the  Chowringhee  hnes 
where  the  speed  attained  is  greater  than  the 
average,  so  as  to  lessen  the  effect  of  the  blow  on 
the  ears.  A  similar  improvement  will  be  made 
on  the  Kidderpore  line. 

The  angle  of  the  trolley  pole  varies  consider- 
ably on  the  different  side-running  sections,  the 
maximum  outreach,  which  is  on  the  Chowringhee 
line,  being  4  ft. 

The  general  arrangement  of  the  feeder  system, 
both  positive  eind  negative,  is  so  laid  down  that 
the  majority  of  the  feeding  cables  are  led  to  the 
central  point  of  the  city,  where  all  lines  converge. 
There  are  nine  positive  feeder  cables,  varying 
jn  cross  section  from  'ig  to  '6215  sq.  in.,  which 


traced  to  this  cause  and,  to  eliminate  this  danger 
as  much  as  possible,  in  all  cable  laying  earthen- 
ware troughs  are  now  and  will  be  used.  In 
fixing  upon  the  type  of  trough  to  be  used,  it  was 
determined  to  employ  a  cover  \\  in.  thick.  It  has 
been  found  that  this  thickness  will  withstand 
ordinary  negligence  in  the  digging  up  of  the  road- 
way. In  order  to  forestall  any  difficulties  which 
might  arise  owing  to  the  sinking  of  the  unstable 
soil,  these  earthenware  troughs,  especially  in  cases 
when  they  will  carry  high-tension  cables  in 
connection  with  the  plant  extensions,  are  em- 
bedded on  a  concrete  stringer  6  in.  thick.  The 
cables  used  for  connecting  from  the  feeder 
pillars  to  the  trolley  wires  are  61/17  S.W.Ci., 
rubber  insulated,  heavily  braided,  and  lead- 
covered.  Each  feeder  pillar  is  made  u{)  of  a 
cast-iron  box,  which  is  raised  2  ft.  from  the 
ground  in  those  places  where  there  is  danger  of 
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the  pillar  being  Hooded  by  the  rains.  Each 
pillar  contains  the  usual  standard  switches  and 
connections  mounted  on  a  marble  or  slate 
switchboard. 

ROLLING    STOCK. 

When  converting  from  horse  to  electric 
traction,  it  was  decided  to  adopt  the  train  system, 
consisting  of  one  motor  and  one  trailer  car,  the 
former  serving  first-class  passengers  represented 
by  Europeans  and  well-to-do  natives  who 
previously  never  made  use  of  the  tramways,  and 
the  latter  providing  accommodation  for  the  old 
patrons.  This  system  made  it  necessary  to 
construct  loops  or  triangles  at  various  points  of 
the  lines  for  the  turning  of  the  trains. 

At  present  there  are  171  single-deck  motor 
cars,  of  which  96  are  of  the  open  type  and  75  of 
the  closed  type.  The  motor  car  bodies  and 
equipments  were  made  at  the  Preston  works  of 
Messrs.    Dick,    Kerr,    and    Company,    and    the 


season,  flood  certain  parts  of  the  city  to  a  depth 
of  several  feet.  Heavy  showers  come  on  so 
rapidly  that  the  drainage  system  is  incapable  of 
satisfactorily  coping  with  this  excess  of  water. 
It  is,  therefore,  difficult  at  times  to  get  the  cars 
out  of  the  low-lying  districts,  as  they  become 
flooded  in  a  remarkably  short  space  of  time. 

POWER^TATION. 

The  situation  of  the  power-station  with  respect 
to  the  tramway  system  can  be  seen  on  the  plan 
and  the  general  lay-out  of  the  station  plant  on 
Fig.  3.  The  building  is  a  brick  structure 
covered  on  the  outside  and  inside  with  sand 
plaster,  the  usual  form  of  building  construction 
prevalent  in  India.  The  chimney  is  constructed 
of  brick,  and  has  a  height  of  150  ft.  The  inside 
diameter  at  the  top  is  7  ft.  6  in.,  and  the  base  of 
the  chimney  is  36  ft.  square. 

The  equipment  of  the  engine-room  at  present 
consists  of  3  main-engine-dynamo  units  of   the 


Closed  Motor  Car  and  Trailer. 


trucks  were  furnished  by  Messrs.  J.  G.  Brill  and 
Company. 

The  car  bodies  are  of  plain  strong  construction, 
made  to  suit  the  climatic  conditions,  teak  wood 
being  used  throughout,  as  it  is  impervious  to  the 
ravages  of  white  ants.  The  closed  cars  have  a 
total  seating  capacity  of  27.  The  open-type 
cars,  which  have  a  seating  capacity  of  40 
passengers,  are  single-ended  with  the  entrance 
from  one  side  only,  this  being  dictated  by  the 
loop- system  that  was  adopted. 

The  electrical  equipment  for  each  motor-car, 
as  manufactured  by  Messrs.  Dick,  Kerr,  and 
Company,  consists  of  two  motors  with  one 
controller  and  all  accessories.  Each  motor  has 
a  normal  output  of  25  h.p.  under  the  standard 
rating.  It  may  be  pointed  out  that  the  motors 
have  to  stand  very  severe  operating  conditions 
owing  to  the  heavy  rains  which,  during  the  rainy 


same  design,  in  addition  to  which  there  is  a 
supplementary  unit  of  smaller  capacity,  suitable 
for  supplying  current  during  the  hours  when  the 
traffic  is  light  and,  likewise,  in  working  in 
conjunction  with  two  of  the  large  units  to  carry 
the  maximum  load  in  the  station,  thus  leaving 
one  large  unit  in  reserve. 

Engines. — The  three  large  engines  are  of  the 
horizontal  cross-compound  condensing  type  with 
dynamo  and  flywheel  between  the  high  and  low- 
pressure  sides  of  the  engine.  They  are  of  the 
Yates  and  Thom  type  and  run  at  90  revolutions 
per  minute,  with  a  working  pressure  of  120  lb. 
per  sq.  in.  and,  under  these  conditions,  the 
engines  develop  at  their  most  economical  opera- 
ting point  about  675  i.h.p.  They  are,  however, 
capable  of  working  satisfactorily  up  to  950  i.h.p., 
representing  25  per  cent,  overload.  The  cylinders 
are  21  in.  and  40  in.  in  diameter,  with  a  stroke  of 
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3  ft.  6  in.  The  valve  gear  for  working  the 
admission  valves  is  a  well-tried  release  or  trip 
gear  of  the  improved  **  Dobson  "  type,  consisting 
of  hardened  steel  catch  plates  attached  to  blocks 
which  are  connected  by  links  to  the  steam  valve 
levers,  and  have  also  spindles  or  rams  coupled  to 
the  dash-pot  pistons. 

The  governor  is  of  the  quick-speed  type  with 
centre  weight  and  cross  arms,  designed  so  as  to 
give  the  necessary  sensitiveness  combined  with 
ample  power  to  overcome  the  resistance  of  the 
tripper  gear.  A  sensitive  knock-off  appliance  is 
fitted  to  the  governor,  arranged  to  disconnect  the 
trippers  and  hold  them  in  such  a  position  as  to 
prevent  steam  being  admitted  to  the  cylinders 
in   case  the  engine  should  attain  an   excessive 


the  machine.  Each  of  these  generators  can 
safely  carry  25  per  cent,  overload  for  an  hour 
without  injurious  heating.  The  efficiency  of  each 
generator  is  about  95  per  cent,  at  full  load,  and 
about  93I  per  cent,  at  half-load.  The  construction 
is  the  generally  accepted  construction  of  railway 
generators,  as  shown  in  the  interior  view  of  the 
power-house.  The  generator  which  is  coupled 
to  the  smaller  engine  unit  has  a  capacity  of 
150KW.,  and  is  direct-coupled  to  the  engine,  the 
general  arrangement  and  mechanical  and  elec- 
trical features  of  this  machine  being  practically 
the  same  as  those  for  the  larger  units  already 
described. 

The  switchboard   is  of   the  panel  type,  con- 
structed of  enamelled  slate,  and  supported  by 


Nonapukur  Power  Station. 


speed,  or  an  accident  happen  to  the  governing 
gear.  The  flywheel  is  about  16J  ft.  diameter, 
constructed  in  sections,  and  weighs  about  29  tons. 

The  smaller  engine  is  of  the  Robb-Armstrong 
automatic  cut-off  manufacture,  and  of  the 
tandem  compound  side  crank,  D.C.  type.  The 
i.H.p.  is  250,  with  1351b.  initial  pressure  when 
cutting  off  at  about  one-third  stroke  in  the  high- 
pressure  cylinder,  at  200  revolutions  per  minute. 

Generators. — Each  of  the  three  large  generators 
is  a  standard  direct-coupled  continuous-current 
railway  generator,  as  manufactured  by  Messrs. 
Dick,  Kerr  and  Company.  The  normal  output 
of  each  of  these  generators  is  500  kw.,  the 
normal  current  load-rating  being  that  with  a 
working  E.M.F.  of  550  volts  at  the  terminals  of 


an  iron  framework,  the  whole  placed  on  a  gallery 
at  one  end  of  the  engine-room.  The  board  con- 
sists of  four  generator  panels,  one  main  output 
panel,  ten  feeder  panels,  one  lighting  panel,  one 
motor  panel,  three  negative  booster  panels,  and 
one  Board  of  Trade  panel.  The  general  arrange- 
ment is  shown  in  the  general  view  of  the  switch- 
board. 

For  assisting  the  rail  return  distribution,  so  as 
to  comply  with  the  regulations,  which  are  that 
no  part  of  the  track  return  should  show  a  greater 
drop  than  7  volts,  three  boosters  have  been 
installed,  connected  to  the  track  by  insulated 
return  cables.  These  boosters  have  a  respective 
capacity  of  800  amperes  at  80  volts,  300  amperes 
at  120  volts,  and  300  amperes  at  70  volts, 
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Interior  of  Nonapukur  Power  House. 


D.  C.  Switchboard  at  Nonapul<ur  Power  Station. 


12 


Digitized  by 


Google 


51^^ 


Th£  TraMWaV  aNd  railway  WORLt). 


[June  8,  1905. 


Interior  of  Nonapukur  Car  Shed. 

The  engine  room  is  spanned  with  the  usual 
overhead   crane,  designed   to   Hft    15   tons,   the 
manipulation      being 
accomplished  by  hand. 

BOILER     ROOM. 

The  boiler  room  is 
shown  in  the  photo- 
graph. At  present 
there  are  6  boilers 
in  all,  of  the  Galloway 
(Lancashire)  type, 
30  ft.  long  by  8  ft.  in 
diameter.  The  in- 
terior consists  of  two 
furnaces  joined  into 
one  Galloway  flue,  the 
furnaces  being  3  ft. 
3  in.  in  diameter,  solid 
welded  longitudinally 
and  flanged  trans- 
versely. To  the  pre- 
sent plant  has  just 
been  added  one  Bab- 
cock  and  Wilcox 
boiler,  which  will  not 
only  help  out  the 
present  installation, 
but  will  form  part  of  the  large  extensions  to  the 
entire  plant,  as  mentioned  below. 

The  three  boiler  feed  pumps  are  of  Weir's 
patent  direct-acting  make,  each  having  ample 
capacity  to  supply  water  for  four  of  the  boilers, 
thus  leaving  one  in  reserve  for  the  present 
nominal  output  of  the  power-house.  The  pumps 
have  a  stroke  of  18  in.,  and  each  pump  is  capable 
of  delivering  30,000  lb.  of  water  per  hour. 

Ample  coal  storage  is  provided  by  bunkers 
immediately  opposite  the  boiler  fronts,  a  corner 
of  which  can  be  seen  in  the  view  of  the  boiler 
house.  It  is  possible  to  store  sufficient  coal  to 
oi)erate  the  plant  for  four  weeks. 

AUXILIARY     PLANT. 

In  connection  with  the  boiler  plant  a  Green's 
economiser,  consisting  of  480  tubes,  is  provided. 
The  condensing  plant  is  located  in  the  basement 
of  the  engine-room,  and  consists  of  a  surface 
condenser  of  sufficient  capacity  to  deal  with  the 


Boiler  Room — Nonapukur  Power  House, 


exhaust  from  all  three  main  engines,  together 
with  two  steam-driven  air  pumps  (each  having  a 
capacity  of  two  units),  and  two  electrically-driven 
centrifugal  circulating  pumps,  each  pump  being 
capable  of  discharging  72,000  gallons  of  water 
per  hour  through  the  condensers  and  up  to  the 
water  inlet  on  the  cooling  towers.  The  pumps 
are  mounted  on  a  self-contained  bed-plate,  with 
a  33  H.p.  motor  coupled  direct.  This  plant,  in 
conjunction  with  the  cooling  towers,  mentioned 
below,  is  calculated  for  condensing  36,0001b.  of 
exhaust  steam  per  hour.  When  this  amount  of 
steam  is  being  condensed,  and  the  pumps  are 
working  at  full  speed,  a  vacuum  of  about  21  in. 
to  22  in.  is  obtained  in  the  condenser  during  the 
cold  season  when  the  atmosphere  is  dry.  During 
the  rains,  however,  the  humidity  in  the  atmo- 
sphere is  great,  and  in  consequence  the  efficiency 
of   the   cooling   towers   is   very  much   reduced, 

making  it  possible  to 
attain  a  vacuum  of 
only  18  in.  to  19  in. 
with  maximum  load 
in  the  station. 

At  present  there  are 
two  cooling  towers 
with  fan  draught  in- 
stalled for  the  purpose 
of  cooling  the  water 
from  the  condensers, 
one  being  of  Klein's 
patent  type,  while  the 
other,  which  was  re- 
cently installed,  is  of 
the  Zschocke  type. 
Both  are  rectangular 
towers  23  ft.  by  20  ft. 
by  40  ft.  high,  divided 
into  two  sections. 

OAR  SH  IDS  AND  WORKSHOPS. 

Four    car     sheds 
located  at   various 
extremities  of    the 
system  have  been  pro- 
vided to  house  the  present  rolling  stock.      The 
principal    shed    is    that    at  J  Nonapukur    on    the 


Nonapukur  Machine  Shop. 
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same  premises  as  the  power-station.  Adjoin- 
ing the  sheds  are  the  workshops,  smithy, 
foundry,  paint  and  wood-working  shops,  arma- 
ture winding  department,  etc.,  and  it  is  here 
that  all  extensive  repairs  to  car-bodies,  trucks, 
and  equipments  are  carried  out.  The  other 
three  sheds  attend  to  small  repairs  to  con- 
trollers, lights,  and  miscellaneous  equipments. 
The  Nonapukur  car  shed  and  workshop  lay- 
out are  shown  in  Fig.  3.  This  likewise  indicates 
the  extensions  in  dotted  lines  which  are  now 
being  made  to  the  existing  building  to  accom- 
modate the  rolling  stock  which  has  been  and  will 
be  added  to  the  present  equipment,  due  to  the 
increased  service  which  will  shortly  be  run. 


Plan  of  Station. 

■XTBNSIONS    TO    SY8TBIM. 

To  provide  sufficient  power  for  additional 
trains  which  will  have  to  be  run  to  cope  with  the 
steadily  increasing  traffic  demands  on  the  existing 
lines  and  also  for  the  service  on  new  lines,  the 
power-station  is  being  considerably  increased, 
three-phase  alternating-current  generators  being 
installed,  generating  at  a  pressure  of  6,600  volts, 
the  current  being  transmitted  to  several  rotary 
convertor  sub-stations  by  means  of  duplicate 
three-core  cables.  These  extensions  to  the  plant 
will  form  the  subject  of  a  future  article, 


A  PLEA  FOR  INCREASED  SPEED. 

By  H.  N.  Thomas 

(Manager  of  the  Durban  Municipal  Tramways). 

The  article  appearing  in  a  recent  issue  of  the 
Tramway  and  Railway  World,  entitled  "Why 
the  Service  is  Slow,"  is  of  considerable  interest, 
and  particularly  so  when  the  experience  of  the 
effect  of  such  increased  speed  has  already  been 
gained  elsewhere.  On  the  Durban  (South  Africa) 
Municipal  Tramways  much  higher  speeds  are 
run  than  is  allowed  on  British  tramways,  and 
the  result  is  that  accidents  are  quite  75  per  cent, 
less  than  on  tramways  in  Great  Britain. 

In  the  writer's  experience  of  British  tramways 
a  very  large  percentage  of  the  accidents  were 
caused  by  passengers  boarding  and  leaving  cars 
whilst  in  motion.  Here,  due  to  the  much  higher 
speed  run,  passengers  would  no  more  dream  of 
attempting  such  a  feat  than  they  would  of 
boarding  or  leaving  an  express  train  running  at 
full  speed ;  therefore,  practically  no  accidents  of 
this  nature  occur. 

Another  cause  of  frequent  accidents  in  Great 
Britain  is  collisions  with  other  vehicles.  Here, 
again,  the  absence  of  such  accidents  I  attribute 
to  the  higher  speeds  run.  Vehicular  traffic  is 
carried  on  mostly  at  the  proper  sides  of  the 
roadway,  and  the  tramway  track  is  nearly  always 
clear.  A  driver  of  a  vehicle  knows  that  if  a  car 
comes  along  he  will  have  to  get  off  the  track, 
and  that,  although  there  may  not  at  that  par- 
ticular moment  be  any  in  the  vicinity,  they 
travel  at  such  a  speed  that  it  will  not  be  long 
before  one  is  upon  him.  Consequently,  for  sheer 
laziness'  sake,  he  will  not  go  on  the  track  any 
more  than  he  can  possibly  help.  True,  the 
roads  here  are  much  wider  than  in  Great 
Britain,  but,  for  all  that,  there  is  the  fact  that 
the  vehicular  traffic  could  and  would  be  carried 
on  clear  of  the  track  if  higher  speeds  were 
allowed,  and  I  maintain  that  the  increased 
speeds  will  lead  to  greater  security  to  the  public 
for  the  reasons  stated.  The  streets  in  and 
about  the  centre  of  Durban  have  just  as  much 
traffic  on  them  as  the  majority  of  British  pro- 
vincial towns,  and  they  have  the  further  dis- 
advantage of  a  much — very  much — less  intelligent 
class  of  men  driving  a  large  number  of  the 
vehicles  (the  raw  Kaffir  being  much  in  evidence), 
and  yet,  in  spite  of  this  disadvantage  and  the 
higher  speeds  also,  the  accidents  due  to  this 
cause  are  practically  nil. 

A  feature  of  the  question  that  will  appeal  to 
the  British  tramway  man  is  the  decreased  wear 
and  tear  that  would  ensue  through  the  absence 
of  vehicular  traffic  over  the  tramway  track. 

Unprofitable  Motor  Omnibuses.— At  a  meeting  of  the  East- 
bourne Town  Council  on  the  5th  inst..  it  was  reported  that  the  motor 
•bus  accounts  for  the  past  year  showed  a  loss,  allowing  for  depreciation, 
of  about  ;fi,ooo.  As  a  remedy  it  was  decided  to  strike  off  the  non- 
paying  routes  and  decrease  the  winter  service.  It  was  also  proposed  to 
discard  the  single-decked  'buses  and  to  convert  them  into  water  vans 
and  dust  carts.  The  loss  was  mainly  attributed  to  the  single-decked 
'buses. 
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LONDON,   JUNE   8,    1905. 


L.  c.  c.  The  London  County  Council  have 

Tramway  •  1      1  •         r  ^ 

Schemes.  now  sanctioned  the  going  forward 
with  the  most  gigantic  tramway  scheme  which 
this  country  has  seen,  and  indeed  it  can  only  be 
rivalled  by  such  great  undertakings  as  those  in 
New  York  and  Chicago.  The  Council  have 
confirmed  the  proposal  to  acquire  from  the 
North  .Metropolitan  Tramways  Company  their 
remaining  interest  in  the  lease  of  the  North 
London  lines,  and  to  proceed  as  soon  as  possible 
to  convert  them  all  to  the  electric  system,  and 
to  build  additional  lines,  at  a  cost  which  is  put 
in  round  figures  at  five  millions  sterling.  The 
total  length  to  be  dealt  with  is  108  miles 
measured  at  single  track,  which  represents  some- 
where near  60  miles  of  route.  Estimates  show 
that  if  the  Council  are  allowed  to  construct  half 
of  the  routes  on  the  trolley  system  the  cost  will 
be  about  ;^47o,ooo  less  than  if  the  whole  is  built 
on  the  conduit  method.  This  means  that  on 
the  North  London  undertaking  alone  the  con- 
duit system  throughout  will  cost  about  a  million 
more  than  the  overhead  system.  As  the  interest 
and  sinking  fund  charges  on  a  million  amount 


to  about  ;^7o,ooo  per  annum,  the  difference  is 
very  important  and  may  mean  all  the  difference 
between  the  tramways  working  at  a  substantial 
profit  and  working  at  a  loss.  The  estimates  of 
revenue  and  expenditure  show  that  if  the  conduit 
system  is  adopted  throughout  there  will  be  just 
about  enough  spare  revenue  to  pay  interest  and 
sinking  fund,  and  provide  a  reserve  of  ijd.  per 
car  mile  for  renewals.  The  latter  reserve  is,  of 
course,  considerable,  and  may  never  be  all 
required. 

We  confess  to  a  feeling  of  some  mistrust 
about  the  financial  success  of  this  great  scheme. 
While  it  is  true  that  the  Council  pay  high  wages 
to  their  employees,  it  is  not  so  much  the  question 
of  everyday  working  expenses  which  troubles  us. 
In  the  estimates  these  are  put  at  yd.  per  car  mile, 
apart  from  the  reserve  for  renewals,  and  as  the 
Southern  tramways  are  now  working  at  y^d.  per 
car  mile  with  purchased  energy  costing  at  least 
double  the  price  at  which  it  will  be  produced  at 
the  Council's  station  at  Greenwich,  we  see  no 
reason  to  doubt  that  the  figure  of  yd.  will  be 
realised  (unless  the  Council  increase  wages  still 
further).  Similarly,  there  is  no  reason  why  the 
estimated  revenue  of  is.  per  car  mile  should  not 
be  realised  unless  ruinous  reductions  are  made 
in  the  fares.  The  trouble  does  not  lie  there. 
It  lies  in  the  enormous  capital  expenditure. 
Doubtless  tramway  construction  and  equipment 
must  be  dearer  in  London  than  in  other  towns 
owing  to  high  wages  and  the  enormous  cost  of 
land.  But  this  does  not  appear  to  be  a  sufficient 
reason  why  capital  expenditure  should  not  be 
kept  down.  These  estimates  for  North  London 
run  up  to  about  ;^44,ooo  per  mile  of  single  track, 
allowing  for  half  of  the  track  being  on  the  trolley 
system.  If  we  exclude  the  cost  of  street  widen- 
ings  (nearly  a  million),  and  of  the  second  portion 
of  the  generating  station,  we  still  have  a  figure 
of  about  ;^27,ooo  per  mile  of  single  track  for 
construction,  equipment,  sub-stations,  and  rolling 
stock.  About  ;^4,ooo  of  this  represents  the 
money  to  be  paid  to  the  tramway  company  for 
horses,  cars,  and  consideration  for  abandoning 
the  lease.  The  figure  is  still  very  high,  and  it 
behoves  the  Council  to  do  everything  in  their 
power  to  keep  down  the  capital  expenditure. 
*  *  * 

The  construction  of  about  17  miles  of  track 
recently    authorised     in    South     London,    just 
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decided  upon,  promises  to  work  out  (excluding  any 
proportions  of  street  widenings  and  of  generating 
station)  at  about  ^^20,000  per  single  track  mile. 
Fewer  cars  per  mile  will  be  needed  on  these 
routes,  so  that  the  price  is  less.  A  loss  in  work- 
ing is,  however,  predicted  at  first,  till  the  traffic 
develops  and  the  interest  charges  drop.  The 
Council's  Finance  Committee  look  forward  to  a 
total  tramway  capital  expenditure  of  between 
eleven  and  twelve  millions,  including  the  pur- 
chase price  of  horse  lines.  If  the  Council  will 
persist  in  refusing  to  allow  private  enterprise  to 
come  in  and  help  in  the  gigantic  task  and  to  take 
some  of  the  risks,  a  most  careful  policy  will  be 
required  for  years  to  prevent  heavy  losses. 
There  is  at  all  events  one  feature  which  is 
exceptionally  favourable  to  the  Council's  enter- 
prise. The  Council  do  not  own,  and  probably 
never  will  own,  any  lines  outside  the  county  of 
London  boundary.  Hence  a  great  and  increas- 
ing percentage  of  the  lines  are  on  routes  of  heavy 
traffic.  There  are  comparatively  few  lean  lines, 
and  as  time  goes  on  even  these  will  quickly 
fatten.  Thus  the  Council  have  some  chance  of 
meeting  the  great  capital  expenditure. 

London  In  reference  to  the  suggestion  that 

Southern  it  y  r^  r^ 

Tramways.  the  London  County  Council  would 
show  wisdom  in  co-operating  with  private  enter- 
prise in  meeting  the  vast  tramway  needs  of  the 
metropolis,  a  decision  given  in  the  end  of  May 
by  a  Committee  of  the  House  of  Commons  is  of 
interest.  They  had  before  them  a  bill  promoted 
by  the  London  Southern  Tramways  Company 
for  the  conversion  to  electric  traction  of  the  lines 
of  that  Company,  some  5J  miles  in  length,  and 
for  extending  the  period  before  the  County 
Council  can  buy  the  system  to  42  years.  Strange 
to  say,  the  Committee,  without  allowing  the 
promoters  to  present  a  large  part  of  their 
evidence,  threw  out  the  bill — a  course  which,  as 
was  pointed  out  by  counsel,  is  contrary  to  all 
Parliamentary  practice.  It  certainly  seems  an 
extraordinary  thing  that  the  promoters  of  a  bill 
should  not  be  allowed  to  present  their  case  for 
it ;  a  repetition  of  such  action  will  shake  public 
confidence    in     Parliamentary    Committees    on 

private  bills. 

•  •  • 

The  point,  however,  which  we  wish  to  bring 

out  is  a  different  one,  and  depends  on  history. 

Some  two  years  ago  the  County  Council  con- 


sidered whether  they  would  buy  the  undertaking 
of  the  Company  under  the  Tramways  Act,  and 
it  was  proposed  that,  as  the  lines  did  not  promise 
to  be  remunerative  (after  reconstruction  on 
County  Council  scale  of  expenditure),  they  should 
not  be  bought.  This  proposal  was  revised,  and 
it  was  agreed  to  purchase,  provided  the  Lambeth 
Borough  Council  (in  whose  area  a  good  deal  of 
the  tramways  lie)  would  contribute  ^^^40,000  to 
the  cost  of  street  widenings  in  connection  with 
doubling  some  single  track.  The  Borough 
Council  refused  to  offer  more  than  ;^20,ooo, 
and  in  the  beginning  of  last  year  the  County 
Council  decided  not  to  buy.  That  being 
so,  the  Company  promoted  the  bill  which  has 
just  been  killed,  and  they  obtained  the  assent 
of  both  the  Borough  Councils  concerned, 
those  of  Lambeth  and  Camberwell.  In  the 
course  of  evidence  before  the  Committee  it 
transpired  that  Lambeth  had  now  agreed  to 
increase  its  offer  to  ^^25,000  if  the  bill  was  not 
passed,  and  that  the  County  Council  would  then 
buy  the  system.  The  County  Council  were  the 
only  opponents  to  the  principle  of  the  bill.  Thus 
it  will  be  seen  that  the  County  Council  have 
again  definitely  refused  the  aid  of  private  enter- 
prise, even  in  the  case  of  a  line  which  they  think 
they  could  not  work  at  a  profit,  but  which  a 
company  was  prepared  to  take  the  risk  of 
working.  Another  matter  is  that  some  six  years 
will  elapse  before  the  County  Council  will  have 
another  opportunity  of  buying  on  Tramways 
Act  terms. 

A  Pra  ti    I  ^^  would  indeed    be  difficult  in 

Comparison         this  small  Country  to  find  a  four- 
bet  ween  steam  -^ 
and  Electric         track  length  of  six  miles  on  which 

Locomotives. 

two  of  the  Imes,  running  in  the 
same  direction,  could  be  kept  clear  of  traffic  for 
five  hours  during  daylight  and  on  a  week-day  in 
order  to  carry  out  experiments  of  any  kind.  This 
was,  however,  done  in  America  at  Schenectady 
on  a  so-called  **  experimental ''  track,  forming 
part  of  the  old  track  of  the  New  York  Central 
main  line  (formerly  used  for  east-bound  goods 
trains),  from  mile  162  to  mile  168  west  of  Sche- 
nectady, between  8  a.m.  and  i  p.m.  on  Saturday, 
April  29  last,  in  order  to  test  the  comparative 
accelerating  qualities  of  steam  and  electric  loco- 
motives. Needless  to  say  the  steam  engine  was 
beaten  hollow.  Six  runs  were  made  on  an  80  lb. 
steel  track,  with  36  in.  6-bolt  fish-plates,  and  with 


Digitized  by 


Google 


520 


THE  TRAMWAY  AND  RAILWAY  WORLD. 


[June  8,  1905. 


16  yellow-pine  sleepers  to  the  30  ft.  rail,  this 
being  about  33  per  cent,  more  in  number  than  is 
usual  in  England.  The  ballast  was  gravel,  but 
the  photographs  published  show  that  the  sleepers 
were  not  boxed  in  at  all ;  so  that  it  is  not  sur- 
prising that,  although  the  line  was  super-elevated 
for  a  speed  of  70  miles  per  hour,  the  rails  shifted 
on  the  ballast  at  speeds  of  over  80  miles  per 
hour ;  this  shifting  was  put  down  to  insufficient 
super-elevation  on  the  cur\^es,  the  sharpest  of 
which  was  one  of  20  deg.  17  min.  for  a  length 
of  1,298  ft.  The  line  rises  from  mile  162  for 
about  4I  miles,  and  then  falls  to  mile  168.  Five 
of  the  trial  runs  were  made  from  the  former  mile 
post,  the  sixth  and  most  instructive  from  mile 
164  ;  from  this  point  to  the  terminus  the  gradi- 
ents vary  from  i  in  770  to  i  in  312  up,  and  from 
I  in  833  to  I  in  286  down,  the  curves  being  from 
about  I  deg.  to  that  mentioned  above  ;  there 
was  no  stretch  of  level,  and  about  one-third  of 
the  distance  was  on  curves.  The  experiments 
were  carried  "  under  the  auspices  '*  of  the 
General  Electric  Company  and  of  the  New  York 
Central  and  Hudson  River  Railroad,  to  obtain 
data  regarding  the  performances  and  capabili- 
ties of  the  electric  engines  they  are  introducing 
on  underground  lines,  as  compared  with  those 
of  their  present  steam  locomotives.  The 
fifth  or  "  D*'  experiment  approached  nearest 
to  the  conditions  under  which  the  new  loco- 
motives will  work,  and  was,  therefore,  as 
has  already  been  noted,  the  most  instructive. 
The  engines  were  respectively  36  ft.  iijin. 
(electric),  and  67  ft.  7J  in.  (steam),  in  length  ; 
the  first  weighed  just  over  89}  tons,  the  latter, 
with  tender,  102  tons  I3cwts.  2  qrs.  81b.  The 
concentrated  weights  on  each  driving  axle  were, 
respectively,  15  tons  17  cwts.,  and  about  21  tons, 
while  that  on  the  eight  driving  wheels  of  the  first 
was  only  1,000  lb.  over  that  on  the  six  driving 
wheels  of  the  second.  The  weight  of  the  trains 
behind  the  engines  was  307J  tons  (electric),  and 
256  tons  (steam),  while  the  acceleration  in 
miles  per  hour  per  second,  averaging  up  to 
50  M.P.H.,  was  '394  and  '246  respectively ; 
the  seconds  required  to  reach  that  speed 
being  127  and  203;  so  that  1,500  feet 
from  the  starting  point  the  electric  train  was  its 
own  length  clear  of  its  rival.  By  reason  of  the 
restricted  cross  section  of  the  conductors  the 
voltage,  during  acceleration,  dropped  consider- 
ably  below   that   which    will    obtain    in    actual 


practice  when,  under  more  favourable  circum- 
stances as  regards  the  electric  engine,  the  com- 
parison with  the  steam  locomotive  will  show  to 
the  still  greater  advantage  of  the  former.  The 
weather  was  fair,  the  rails  were  clean  and  dr>^ 
and  the  electric  engine  ran  most  smoothly  and 
without  any  ''nosing'*  or  pitching.  These  results 
must  be  most  encouraging  to  the  railways  in  this 
country  which  are  introducing  many  electric 
locomotives  for  the  purpose  of  running  their  own 
goods  trains  and  trains  of  all  kinds  belonging  to 
"steam''  lines,  and  having  running  powers  over 
the  electrically-equipped  railways. 

The  Electric  Tramway  and  Railway 
rlimway^anci  Exhibition  which  will  be  opened  on 
Exhibiition.  J^'y  3'  Promises  to  be  a  satisfac- 
tory exponent  of  the  progress  that 
has  been  made  in  electric  traction  during  the  last 
three  years.  When  the  first  exhibition  was  held 
in  1900,  the  extended  use  of  electricity  on  lines 
both  surface  and  underground,  was  looked  upon 
more  or  less  as  the  dream  of  a  few  enthusiasts ; 
the  dream  has  come  true  to  a  marvellous  extent 
in  the  interval,  and  the  approaching  exhibition 
will  give  the  public  who  are  not  quite  "in  the 
know"  an  opportunity  of  judging  for  themselves 
how  these  dreams  have  materialised.  There, 
also,  will  come  together  men  who  are  experts  in 
tramway  working,  not  only  from  all  parts  of  the 
British  Isles,  but  from  abroad  and  from  over  the 
seas  West  and  East.  They  will  find  that 
although  it  has  not  been  possible  to  find  room 
for  such  big  exhibits,  the  variety  is  greater 
than  it  was  at  the  two  previous  exhibitions; 
for  as  electric  roads  have  grown  in  size,  in 
power,  in  importance,  so  have  their  requirements 
increased  not  only  in  magnitude  but  in  variety, 
irrespective  of  the  improvement  to  old  and  the 
invention  of  new  appliances.  Referring  to 
Garcke's  Manual,  for  instance,  we  find  that  in 
1902,  Section  III.,  "Manufacturing  and  Miscel- 
laneous," took  up  154  pages,  while  in  1905  the 
same  section  occupied  218  pages,  an  increase  of 
over  40  per  cent.  This  is  only  natural  when  it  is 
considered  that  the  track  mileage  of  electrical 
railways  (excluding  tramways)  in  operation, 
under  conversion,  and  authorised  in  London 
alone  has  risen  from  117  miles  in  1902  to  nearly 
300  in  the  present  year,  and  this  in  spite  of 
the  Roval  Commission  on  London  Traffic, 
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TRAMWAY  PROFITS  AND  RELIEF  OF 
RATES. 


It  is  a  reasonable  contention  that  municipal  tramways 
should  be  organised  and  managed  on  a  system  which 
will  admit  of  a  profit  being  made  for  a  reduction  of  the 
rates,  over  and  above  the  cost  of  working.  With  the 
best  intentions  in  the  world,  it  is  scarcely  to  be  expected 
that  all  municipal  tramway  ventures  should  afford  the 
same  benefit  to  the  rates.  A  certain  sum  of  money  is  ex- 
pended in  providing  a  tram  service;  its  financial  success 
must  depend  upon  the  extent  to  which  it  is  used.  It 
may  turn  out  that  the  service  is  not  utilised  to  any- 
thing like  the  extent  anticipated,  and  thus  the  city  is 
burdened  with  an  unprofitable  undertaking  that  no 
amount  of  good  management  can  render  remunerative. 
It  is  useless,  however,  deploring  past  mistakes,  and 
there  is,  indeed,  room  for  congratulation  that  in 
England,  at  least,  they  have  been  so  few.  With  regard 
to  present  working,  the  question  remains  whether  it  is 


corresponds  very  closely  with  actual  fact  the  accompany- 
ing diagram  demonstrates.  The  ordinates  measure  for 
each  city  named  the  present  indebtedness  of  the  tram- 
way per  head  of  population  on  the  scale  of  los.  to  the 
inch.  The  abscissa  measure  the  number  of  journeys 
per  head  of  population  on  the  scale  of  10  journeys  to 
one  inch.  The  figures  placed  against  the  towns  named 
show  the  p)ercentage  of  net  income  to  the  indebtedness. 
It  will  be  seen  at  once  that  all  those  towns  placed  to 
the  left  of  the  line  O  A  do  but  poorly,  while  those  to 
the  right  of  the  line  O  B  are  prospering,  and  in  passing 
from  one  to  the  other  there  is  a  steady  increase  in  the 
amount  of  nett  income.  It  is  true  there  are  notable 
exceptions.  Derby  furnishes  one;  but  Derby  has  horse 
tramways,  and  should  not  rightly  be  included.  Nelson 
is  another;  but  here  the  conditions  are  exceptional. 
Oldham  and  Birkenhead  ought,  apparently,  to  change 
places.  Nelson  and  Reading  should  do  the  same. 
But  for  the  most  part  the  law  is  clear  that  when  the 
utility  of  the  concern  more  than  justifies  the  indebted- 
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a  fact  that  part  of  the  profit  legitimately  earned  is 
distributed  in  a  reduction  of  fares  instead  of  in  a  reduc- 
tion of  rates,  as  should  be  the  case.  This  is,  of  course, 
an  extremely  difficult  question  to  cnswer,  and  it  is 
impossible  to  expect  anything  in  the  nature  of  a  rigid 
or  absolute  proof.  A  statistical  examination,  however, 
throws  considerable  light  on  the  matter.  The  capital 
debt  of  the  undertaking  (less  sinking  funds  applied  and 
on  hand)  may,  for  the  purpose  of  comparison,  be  con- 
veniently expressed  in  pounds  sterling  per  head  of 
population.  A  certain  number  of  journeys  per  head  of 
population  per  annum  must  then  be  made  before  the 
undertaking  can  become  profitable.  If  it  is  found  that 
the  latter  quantity  stands  in  a  certain  ratio  to  the 
former,  and  wherever,  throughout  the  country,  this 
ratio  is  exceeded,  a  proportionate  profit  is  made  in 
money,  t,e,,  available  for  reduction  of  rates;  then  there 
will  be  very  good  grounds  for  believing  that  dissatisfied 
ratepayers  of  the  opinion  expressed  above  have  little 
ground    for    their   suspicions.      That    this    hypothesis 


ness,  a  proportionate  sum  is  generally  available  for  the 
reduction  of  rates. 

Large  towns  like  Manchester,  Cardiff,  etc.,  which 
cannot  be  got  into  the  chart,  are  even  better  illustra- 
tions of  the  law. 

In  most  cases  it  has  been  feasible  to  show  the 
position  for  the  previous  year  as  well  as  for  the  last 
year  for  which  the  accounts  are  published.  In  these 
cases  the  positions  are  joined  by  a  straight  line,  the 
direction  of  the  arrow-head  indicating  which  end 
refers  to  the  earlier  and  which  to  the  later  year.  The 
figures  giving  the  per  cent,  of  nett  income  to  indebted- 
ness for  either  year  are  placed  at  the  end  of  the  line  to 
which  they  belong.  It  will  be  seen  that  the  changes 
in  profit  are  for  the  most  part  such  as  might  be 
expected  from  the  alteration  of  position,  and  where 
this  is  not  the  case,  as  with  Plymouth  and  Oldham,  an 
average  of  the  profit  in  the  two  years  usually  shows  a 
better  conformity  to  the  law,  thus  suggesting  that  the 
profit  obtained  in  one  of  the  years  was  anomalous. 
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THE    ELECTRIFICATION   OF   MAIN    LINES   OF   RAILWAY. 


By  \V.  E.  Langdon, 

Past  President  Inst.  E.  En'^ineeis:    Late  Supt.  Electrical  Dfpaitnient,  Midland  Hailuuy. 


The  step  which  has  recently  been  taken  by 
the  New  York  and  Hudson  Bay  Railway  Com- 
pany in  the  determination  arrived  at  to  work  the 
entire  traffic  for  a  distance  of  some  40  miles  into 
and  out  of  New  York  by  electrical  locomotives, 
is  by  far  the  most  important  advancement  which 
has  yet  been  made  towards  the  accomplishment 
of  the  general  electrification  of  railways. 

Free  from  many  of  those  impediments  which 
— in  the  interest  of  one  class  at  the  cost  of 
another — embarrass  our  own  productions,  indus- 
trial enterprise  moves  in  America  with  an  ener;^y 
and  dispatch  which  it  would  seem  impossible  for 
others,  less  free,  to  emulate.  In  the  fall  of  igoo 
the  author  read  before  the  members  of  the 
Institution  of  Electrical  Engineers  a  paper, 
'*  On  the  supersession  of  the  Steam  by  the 
Electric  Locomotive,*'  which  at  the  time  at- 
tracted considerable  attention.  Its  object  was 
to  show  the  advantages  and  economies  that 
would  attend  the  conversion  whenever  it  should 
take  place.  Although  the  author  did  not  him- 
self contemplate  any  immediate  step  on  the  part 
of  the  railways  in  the  direction  of  the  title  of  the 
paper,  but,  on  the  contrary,  rather  pointed  out 
certain  difficulties  which  stood  in  the  way,  it 
gave  rise  to  the  impression  that  the  days  of  the 
steam  locomotive  were  numbered. 

Yet,  here  we  are,  in  the  year  1905,  very  little 
nearer  the  mark.  Four  years  have  passed,  but 
so  far  as  the  conversion  of  any  portion  of  our 
main  lines  is  concerned,  we — in  England — are 
unable  to  point  to  any  material  advance.  True, 
we  can  claim  to  have  established  the  pioneer 
electric  railway,  and  we  have,  to  some  slight  ex- 
tent, supplemented  steam  traction  on  certain 
suburban  sections  of  some  of  our  railway  lines, 
the  neighbourhood  of  which  has  been  invaded  by 
the  electric  tramway ;  but  all  that  has  been  done 
— the  electrification  of  the  Lancashire  and  York- 
shire Company's  Southport  line,  and  the  North 
Eastern  Company's  Tyne  branches  not  excepted 
— leaves  us  still  with  the  general  question  un- 
solved. 

What  has  been  done,  and  much,  if  not  all  of 
that  which,  it  is  understood,  is  in  contemplation, 
has  for  its  purpose  the  production  of  a  certain 
class  of  traffic.  Its  object  has  not  been  con- 
version, pure  and  simple,  but  merely  to  stem  an 
adverse  tide  affecting  a  certain  locality.  It  is 
only  where  conversion,  entire  and  complete, 
takes  place— where  the  entire  traffic  is  operated 
by  the  one  source  of  power — that  we  may  look 
for  a  satisfactory  issue  of  this  great  and  impor- 
tant question. 

In  the  conversion  of  the  Metropolitan  we 
have  something  which  we  may  accept  as  fairly 
analogous  to  our  main  lines.     Not  (juite  so,  for 


although  during  a  great  portion  of  the  24  hours 
the  traffic  is  such  as  to  affi^rd  a  constant  and 
evenly  distributed  load,  the  line  is  not  in  oper- 
ation, as  are  the  trunk  lines  of  our  railway 
system — throughout  the  24  hours.  Still,  it  will 
be  a  fair  criterion  of  what  may  be  anticipated, 
especially  where  the  electrical  system  is  formed 
upon  more  economical  lines.  As  such  its 
outcome  will  be  watched  with  more  than  general 
interest. 

It  is  understood  that  the  locomotives  which 
have  been  ordered  by  the  City  of  New  York 
Railway  Company  are  to  be  capable  of  hauling 
trains  of  450  tons  at  a  speed  of  not  less  than 
60  miles  an  hour ;  and  that,  where  tlie  load 
exceeds  450  tons,  provision  is  to  be  made  for 
coupling  two  together,  and  operating  the  tw-o 
from  either,  on  the  multiple  unit  system.  The 
power  would,  therefore,  appear  to  be  ample  to 
meet  the  demands  of  any  of  our  own  lines. 

This  decision  on  the  part  of  our  American 
friends,  although  in  a  large  measure  forced  upon 
them  by  the  disadvantages  which  attend  the  con- 
struction of  the  line  on  its  approach  to  the  city 
of  New  York  terminus,  is  undoubtedly  destined 
to  exercise  a  most  important  and  far-reaching 
influence  in  the  supersession  of  the  steam  loco- 
motive. It  is  the  main  step,  and  will  remove 
much  that  has  appeared  to  be  hitherto  impossible; 
for,  however  well  inclined  railway  companies  may 
feel  tow^ards  the  adoption  of  electrical  power, 
until  it  is  quite  clear  that  a  convenient  and 
reliable  substitute  for  the  present  hauling  machine 
is  obtainable,  there  is  little  prospect  of  the  pro- 
position being  considered. 

In  the  conversion  of  our  main  lines  we  have 
to  look  at  the  subject  from  a  very  different 
standpoint  than  that  from  which  what  has 
hitherto  been  accomplished  has  been  viewed. 
It  is  a  sine  qua  mm  that  the  change  shall  entail, 
so  far  as  the  traffic  arrangements  are  affected, 
simply  a  change  in  the  hauling  machine.  When- 
ever the  transference  is  undertaken  it  is  bound 
to  be  dealt  with  in  sections.  Over  those  sections 
the  traffic  must  be  conducted — at  all  events  for 
the  time  being — precisely  as  before,  and  subject 
to  the  conditions  which  attended  it  in  the 
adjoining  section,  the  only  difference  being  that 
the  moving  power  is  electrical  instead  of  steam. 

Subject  to  such  conditions  the  railway  com- 
pany's outlay  becomes,  practically,  limited  to 
the  generating  plant  and  the  distribution  service. 
The  cost  for  electric  locomotives  would  take 
the  place  of  that  for  steam  locomotives  year  by 
year  as  they  fall  in  for  renewal.  In  the  rolling 
stock — w^hether  passenger  or  goods — no  change 
need  be  contemplated,  for,  however  suitable  the 
form    of    passenger   car    which    has    come    into 
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vogue  on  the,  so  far,  electrified  lines ;  or  those 
which  it  is  in  contemplation  to  use  on  the 
Metropolitan,  may  be  for  short  journey  trains,  it 
is  questionable  if  it  would,  in  construction, 
comfort,  or  privacy,  meet  the  demands  of  lonj; 
journey  traffic. 

It  is,  perhaps,  premature  to  consider — even 
now  that  we  have  somethinji  tangible  to  look  at 
— the  economies  that  may  be  looked  for,  for  much 
depends  upon  the  electrical  system  that  may  be 
adopted,  and  in  this  much  depends  upon  the 
Board  of  Trade.  It  is  probable,  however,  that 
-whatever  system  is  used  it  would  not  be  more 
costly  than  that  under  which  the  Metropolitan  is 
to  be  worked,  and,  consequently,  should  the 
anticipated  economies  attending  the  electrification 
of  that  line  be  attained,  we  may  look  for  still 
greater  advantages  in.  its  adoption  by  our  main 
lines. 

The  electrification  of  the  Lancashire  and 
Yorkshire  Company's  Southport  branch,  as  also 
that  of  the  North  Eastern  Company's  Tyne 
branches,  has  been  referred  to  by  the  chairmen 
of  the  respective  companies  as  satisfactory — as 
being  productive  of  an  increase  in  the  number 
of  passengers.  Details,  however,  are  not  forth- 
coming. Whatever  those  figures  may  be  we  do 
not  regard  these  experiments  as  a  criterion  by 
which  to  gauge  the  cost  of  complete  and  com- 
prehensive works.  We  are  inspired  to  say  this 
because  we  fear  there  may  exist,  in  some 
quarters,  a  desire  to  view  them  in  a  more  con- 
clusive character  than  a  due  consideration  of 
the  conditions  which  attend  their-  application 
justify. 

The  step  taken  by  the  City  of  New  York 
Railway  has  not  for  its  primary  object,  economy. 
The  economies  which  will  follow  the  adoption 
of  electricity  can  easily  be  determined,  given  the 
fundamental  factors,  viz.,  the  power  to  deal  with 
the  traffic  as  it  is  now  dealt  with ;  the  electrical 
system  to  be  employed ;  and  the  mode  of  distri- 
bution. The  action  of  the  City  of  New  York 
Railway  will  determine  the  first  point,  which,  to 
the  railway  mind,  will  prove  by  far  the  most 
important. 

THE   ROYAL   COMMISSION   ON   LONDON   TRAFFIC. 


THE   BARCELONA  TRAMWAY  COMPANY, 
LIMITED. 


Evidence   Concluded. 


The  Royal  Commission  on  London  Traffic  held  sittings  in  private 
on  May  4  and  5,  at  the  Westminster  Palace  Hotel,  I^ndon.  They 
have  practically  concluded  the  consideration  of  their  draft  report, 
and  these  sittings  were  held  for  the  purpose  mainly  of  taking  some 
further  evidence.  The  witnesses  on  the  6rst  day  were  Mr.  Daniel 
Duff,  manager  of  the  London  Road  ("ar  Company,  on  behalf  of 
omnibus  proprietors  in  London  ;  Mr.  A.  T.  Salisbury  Jones,  chairman 
of  the  London  Motor  Omnibus  C^ompany,  Limited,  and  Mr.  A. 
Campbell  Swinton.  Member  of  the  Institute  of  Civil  Engineers,  chair- 
man of  the  London  and  District  Motor  'Bus  Company.  Their  evidence 
was  chiefly  directed  to  the  results  that  have  attended  the  introduction 
of  motor  omnibuses  into  the  streets  of  the  metropolis  in  respect  of 
traffic,  cost  of  operation,  renewals,  repairs,  and  depreciation.  On  the 
second  day  the  witnesses  were  Mr.  C.  R.  Bellamy,  general  manager  of 
the  Liverpool  Corporation  tramways,  and  Mr.  J.  M.  PxElroy,  general 
manager  of  the  Manchester  Corporation  tramways,  who  attended  to 
supply  the  Ctunmission  with  details  of  tramway  working  in  those 
cities. 


A  Pposperous  Undertaking. 


The  pruning  received  by  Spain  at  the  hands  of  the 
United  States  on  the  termination  of  the  last  war,  when 
her  principal  colonies  were  cut  off,  seems  to  have  turned 
out  as  beneficial  as  her  most  optimistic  well-wishers 
could  have  expected.  Her  recuperation,  thoupfh  some- 
what obscured  by  political  turbidity,  proceeds  apace, 
and  is  particularly  well  marked  in  the  chief  commercial 
town,  Barcelona.  The  extent  of  the  general  improve- 
ment there  may  be  to  some  extent  ;:rauged  by  the 
traffic  returns  of  the  tramways  of  that  city.  Thus  the 
Barcelona  Tramways  Company,  Limited,  an  English 
incorporation,  received  £103,680  for  the  year  ending 
December  ji,  1904,  against  ^^88,298  for  the  year  before, 
an  advance  of  17^  per  cent. 

This  is  certainly  a  remarkable  achievement  for  a 
tramway  undertaking  registered  in  1872  and  electrified 
throughout  in  1900,  unaccompanied,  as  it  has  been,  by 
any  further  expenditure  on  capital  account  or  increase 
of  mileage  operated.  At  the  date  of  the  ordinary 
general  meeting  of  the  company  in  April  last  the 
increases  of  the  traffic  returns  for  this  year  had  already 
amounted  to  ;f  4,600,  of  which  the  chairman  considered 
that  £4,000  at  least  would  be  net  profit,  and  since  that 
date  the  increases  for  the  year  have  improved  to  £6,000, 
while  the  exchange  with  Barcelona  is  lower,  so  that  the 
prospects  for  the  present  year  are  exceptionally  good. 

The  company  also  received  £3,940  from  the  Barce- 
lona, Ensanche  y  Gracia,  a  subordinate  company  of 
which  the  Barcelona  Tramways  Company,  Limited, 
holds  all  the  shares  and  debentures.  The  traffic  returns 
of  this  smaller  company  have  not  now  the  same  imme- 
diate importance  to  shareholders  as  was  formerly  the 
case.  Until  recently  its  earnings  did  not  suffice  to 
cover  the  debenture  interest,  so  that  any  changes 
directly  affected  the  revenue  account  of  the  owning 
company.  Now  its  earnings  more  than  cover  the 
debenture  interest,  and  the  surplus  is  applied  to 
redemption  thereof,  so  it  wilKfurnish  a  fixed  contribu- 
tion to  revenue  approximately  the  same  as  last  year. 

The  items  of  expenditure  are  low  for  the  amount  of 
work  done.  The  trolley  system  is  used.  There  are 
2k  miles  of  single  track,  9  miles  double,  140  cars 
(mostly  single  decked),  seating  capacity  44. 


Expenses 
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Adding  £16,600  for  the  service  of  debentures  and 
£5,000  for  interest  on  preference  shares,  we  obtain 
£80,8 ig  as  the  normal  expenditure  for  the  year. 

The  total  receipts,  includin«[  that  from  the  Barcelona, 
Hnsanche  y  Gracia,  and  a  few  unimportant  sundries, 
amounted  to  £107,784.  There  remained  therefore 
some  £18,965,  which,  distributed  among  20,000  ordinary 
shares  of  £10  each,  on  the  supposition  that  sinking 
fund  for  the  debentures  afford  a  sufficient  provision  for 
depreciation,  would  have  provided  a  dividend  of  nearly 
19s.  per  share. 

The  accounts,  however,  for  last  year,  include  an  item 
of  £3*^34  i"  the  nature  of  a  betterment  outlay,  as  has 
been  since  explained,  but  charged  there  to  special  expen- 
diture and  renewals,  also  the  directors  thought  fit  to  add 
£10,000  to  the  renewal  fund,  and  these  appropriations, 
to;::fether  with  some  minor  items  which  need  not  now  de- 
tain us,  as  they  are  not  likely  to  recur,  reduced  the  divi- 
dend for  the  year  1904  to  12s.  per  share,  free  of  income  tax. 

Passing  now  to  the  capital  account,  the  principal 
features  are  :  10,000  cumulative  preference  shares  (5%) 
of  £10  each,  and  20,000  ordinary  shares  also  of  £10 
each,  making  £300,000.  Then  there  are  two  issues  of 
debentures  amounting  in  all  to  £237,626,  a  sinking 
fund  of  £11,103,  a  renewal  fund  of  £17,000,  and  other 
liabilities  amounting  to  £14,297. 

On  the  other  side  the  undertaking  stands  at  £454,648, 
other  assets  at  £129,176,  cash  £9,501,  and  creditors 
£1,227.  It  will  be  seen  therefore  that  the  capital 
account  is  considerably  over  spent. 

The  undertaking,  standing  as  it  does  at  a  figure 
which  works  out  at  over  £22,000  per  mile  of  single 
track,  must  be  regarded  as  including  one-third  for  the 
value  of  the  concessions. 

The  financial  position  of  the  company  is,  however, 
progressing  in  the  right  direction.  Comparing  the 
last  balance  sheet  with  that  for  the  year  IQ02,  the 
debentures  outstanding  are  £11,074  less,  the  debenture 
sinking  funds  amount  to  £9,785  more,  the  renewal 
fund  is  £12,000  better,  a  fictitious  debit  of  £935  has 
gone.  Creditors  are  £2,451  less,  debenture  interest 
accrued  and  dividends  unclaimed  are  £699  more,  and 
the  balance  is  £1,969  higher. 

On  the  other  side  the  tramway  stands  for  £10,291 
more,  the  Barcelona,  Ensanche  y  Gracia  for  £959  more, 
the  Compania  Nacional  for  £159  more.  Spanish  taxes 
in  suspense  to  the  amount  of  £316  have  disappeared 
(given  up,  in  fact,  as  hopeless),  stores  are  £1,947  more, 
horses  and  mules  (a  new  account)  £303  ;  debtors  are 
£1,507  less,  and  cash  £1,839  '^ss,  so  that  money  no 
doubt  was  borrowed  to  pay  the  dividend. 

The  general  effect  of  the  changes  during  the  two 
years  may  be  summarised  by  saying  that  £11,000  of 
debentures  have  been  paid  off,  and  £12,000  have  been 
spent  on  improving  the  assets. 

The  concessions  under  which  the  company  is  work- 
ing are  numerous,  and  date  from  a  time  when  only 
horse  traction  was  in  contemplation.  Consequently, 
they  are  extremely  vague  as  to  what  shall  happen  when 
they  determine,  as  they  will  at  various  dates  from  26 
to  40  years  hence.  The  presumption  is  that  the  com- 
pany will  then  cease  to  have  any  monopoly  in  the  use 
of  its  track,  but  will  retain  its  property  in  the  plant 
and  rolling  stock,  etc.  Taking  these  with  the  other 
assets  at  half  their  present  value,  and  deducting  current 
liabilities,  we  have,  say,  £160,000. 

A  sinking  fund  for  the  debentures  is  already  estab- 
lished ;  there  would  consequently  remain  £140,000  of 
share  capital  to  redeem,  involving,  at  4  per  cent.,  an 
annual  charge  of  £2,500.  During  the  last  three  years  an 
average  of  £5,660  has  been  appropriated  for  a  renewal 
fund  in  addition  to  the  recent  expenditure  on  special 
expenditure  and  renewals.  The  future  is,  therefore,  by 
way  of  being  well  provided  for. 


Although  the  present  prosperity  of  the  company  is 
no  doubt  fundamentally  due  to  the  prosperity  of  the 
city  of  Barcelona,  this  does  not  account  for  its  sudden 
appearance.  For  the  year  1903  only  3  per  cent,  was 
paid  on  the  ordinary  shares,  and  but  £2,000  placed  to 
the  renewal  fund,  while  to  do  even  this  the  carry-over 
had  to  be  encroached  upon.  During  the  12  months 
ending  March  31,  1905,  however,  the  traffic  receipts 
increased  £20,000  or  more,  an  expansion  of  over  22  per 
cent. 

We  do  not  know  the  number  of  miles  run  during 
that  particular  12  months,  but  3,278,883  are  recorded 
for  the  year  1903,  and  3,362,716  for  the  year  1904,  so 
we  shall  not  be  far  wrong  in  assuming  that  the  increase 
of  miles  run  in  the  period  did  not  exceed  100,000, 
which  goes  a  very  short  way  towards  explaining  the 
greater  traffic  receipts.  This  period,  indeed,  dates  from 
the  introduction  of  certain  changes  into  the  local 
management,  and  for  the  results  to  have  been  as  good 
as  they  have  turned  out,  the  management  must  have 
been  exceedingly  lax  in  the  past.  Proceeding  now  to  a 
consideration  of  the  immediate  prospects,  the  chair- 
man's speech  on  the  occasion  of  the  last  ordinary 
general  meeting  of  the  company  will  be  found  unusually 
illuminating.  The  increase  of  the  traffic  receipts  had 
at  that  date  already  amounted  to  £4,600,  of  which 
£4,000  were  pronounced  net  profit.  £5,000  is  to  be 
spent  this  year  on  special  renewals  and,  an  as  yet  un- 
decided sum,  as  a  special  reward  to  the  managing 
director ;  on  the  other  hand,  £600  will  be  saved  by  a 
reduction  of  taxes :  and  the  traffic  returns  showing 
already  a  further  increase  of  £1,500,  which  at  the 
same  working  ratio,  58  per  cent.,  would  provide  another 
£600,  the  earnings  for  the  current  year  are  not  likely 
to  fall  behind  those  of  1904,  which  by  the  above  com- 
putation amount  to  £107,789,  less  £59,219,  that  is  to 
say,  £48,565. 

From  this  deduct,  as  before,  £16,600  for  the  service 
of  debentures,  £5,000  for  interest  on  preference  shares, 
and  allow  £6,000  as  addition  to  the  renewal  fund. 
There  remains  then  £20,965  available  for  dividend  on 
the  ordinary-  shares.  Of  this  £12,000  is  required  to 
pay  6  per  cent.,  the  directors  are  entitled  to  5  per 
cent,  of  the  remainder,  i.e,,  £450,  by  way  of  extra 
remuneration,  leaving  sufficient  to  pay  another  4  per 
cent,  to  the  ordinary  shareholders,  if  the  carry-over  is 
kept  as  before. 

No  allowance  has  here  been  made  for  alterations  in 
the  exchange. 

The  average  for  last  year  was  34.70  Ps.  per  £, 
whereas  the  rate  now  current  is  33.30.  The  exigencies 
of  the  business  must  require  an  annual  remission  from 
Spain  of  nearly  Ps.  2,000,000,  so  that  a  fall  of  one  in 
the  average  rate  of  exchange  for  this  year  would  effect 
a  saving  of  about  £2,500,  or  sufficient  to  pay  i^  per 
cent,  on  the  ordinary  share  capital.  It  is  too  early  in 
the  year  to  Vaticinate  on  this,  but  in  considering  the 
immediate  prospects  of  the  company  the  average  of 
exchange  must  not  be  left  out  of  sight. 

The  share  list  in  June,  1904,  showed  the  shares  to 
be  -well  held  and  widely  distributed.  The  present 
directors  held  450  preference  shares,  and  441  ordinary 
shares  between  them,  and  a  block  of  some  2.600  shares 
in  all,  held  under  three  names  at  one  address  in  Austin 
Friars,  indicates  the  source  of  financial  support. 

What  the  transfers  were  during  the  subsequent  12 
months  we  cannot  say,  as  the  return  was  not  filed 
with  the  Registrar  of  Joint  Stock  Companies  on 
May  20  last  when  our  examination  was  made.  The 
information  would  be  useful  since  the  shares  were 
quoted  very  low  at  the  beginning  of  the  period  in 
question,  which  was  the  time  when  the  changes  in 
administration,  already  alluded  to,  were  introduced. 
From  the  foregoing  it  will  be  seen  that  the  company 
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after  making  a  sufficient  provision  to  secure  its  assets, 
is  able  to  pay  10  per  cent,  on  its  ordinary  share 
capital.  This  is  a  result  which  very  many  tramway 
undertakings  in  other  parts  of  the  world  would  only  be 
too  happy  to  be  able  to  show. 

Estimating  on  a  5i  per  cent,  basis  and  allowing  for 
amortisation  of  the  premium,  these  shares  are  found  to 
be  worth  £17.  They  have,  indeed,  during  former  years 
been  quoted  at  figures  the  average  of  which  brought 
the  yield  from  the  dividends  paid  to  less  than  5  per 
cent.,   but    in    these  prices   no  doubt    the    future  was 


IMPROVEMENTS  IN  PECKHAM  TRUCKS. 


Mr.  Edgar  Peckham,  president  of  the  Peckham 
Manufacturing  Company,  of  Kingston,  New  York,  and 
the  mventor  of  the  Peckham  cantilever  trucks,  of  which 
some  two  thousand  are  in  use  in  Dublin,  Manchester, 
Leeds,  Halifax,  Bradford,  Bournemouth,  Sheffield, 
Birmingham,  Croydon,  Barking,  and  other  large 
electric  tramway  systems  in  this  country,  has  been 
spending  several  months  in  England  investigating  the 
conditions  of  the  service  required  of  electric  truck.s  in 


Peckham  Extra  Long  CantMever  Single  Truck. 


somewhat  discounted.  The  chief  danger  is  that  the 
board  of  directors  may  fall  into  the  common  error  of 
making  relatively  unremunerative  extensions. 

The  present  price  is  £1^,  The  future  offers  further 
potentialities  of  appreciation,  in  that  the  population 
of  Barcelona,  including  the  contiguous  suburbs,  already 
exceeds  half  a  million,  and  is  increasing  at  the  rate  of 
some  10,000  per  annum,  so  that  as  far  as  can  be 
guessed  by  analogy  the  average  normal  increment  in 
the  weekly  traffic  returns  should  amount  to  £^0. 


this  country.  On  account  of  the  universal  use  of 
double-deck  cars,  the  conditions  differ  widely  from 
those  in  America  where  no  double-deck  cars  are  used, 
and  they  retjuire  special  consideration  from  the 
designer. 

As  the  result  of  his  investigations,  Mr.  Peckham  has 
improved  the  construction  of  his  cantilever  truck  by 
means  of  which  (as  he  claims)  it  will  carry  successfully 
eighteen  and  twenty  foot  double-deck  cars  without 
increasing  its  wheel-base. 


Peckham  High-Speed  Truck. 


The  cumulative  preference  shares  of  ^f  10  each  are 
of  course  well  secured,  and  cheap  at  the  present  quota- 
tion of  lo^^,  but  as  the  holders  have  no  claim  to  more 
than  the  par  value  in  the  event  of  a  winding  up,  there 
is  little  room  for  appreciation  in  price.  The  debentures, 
repayable,  the  5  per  cent,  at  no,  and  the  4^^  per  cent, 
at  105,  are  unquoted.  They  date  from  an  unprosperous 
time  in  the  history  of  the  company. 

A  company  whose  receipts  per  mile  of  single  track 
exceed  3^5,000  per  annum  deserves  to  be  better  known 
in  the  country  of  its  incorporation,  where,  save  in  the 
cases  of  London  and  (ilasgow,  so  high  an  average 
densitv  of  traffic  is  nowhere  attained. 


The  improvements  made  may  be  enumerated  as 
follows : 

1.  In  the  construction  of  the  side  frames  which 
have  duplex  steel  bars  in  one  piece,  doing  away  with 
the  cast  (malleable  iron)  pedestals,  and  the  bolts  and 
rivets  used  to  secure  them  to  the  truck  side  bars. 

2.  In  the  design  and  construction  of  a  new  **  pendu- 
lum gear "  for  supporting  the  side  frames  upon  the 
journal  boxes.  The  construction  of  this  gear  is  such 
that  the  side  frames  of  the  truck  are  so  suspended  from 
the  journal  boxes  that  the  axles  can  move  laterally, 
and  relieve  the  wheel  flanges  from  side  pressure  when 
rounding  curves  or  upon  an  uneven  track. 
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3.  In  the  re-arrangement  of  the  car  body  supporting 
springs,  by  which  the  spring-base  of  the  truck  is 
increased  without  increasing  the  wheel-base.  In  place 
of  the  spiral  end  springs  used  in  the  old  construction 
are  substituted  long  (30  in.)  semi-elliptic,  or  quarter 
elliptic  end  springs  (as  used  in  the  Peckham  **  Excelsior" 
truck  in  America  for  many  years).  The  second  springs 
are  of  spiral  shape.  With  quarter  elliptic  springs  two 
spiral  springs  are  used,  with  semi-elliptic  springs  only 
one.  The  centre  truck  springs  are  of  spiral  shape  as 
in  the  old  construction.  The  end  springs  (elliptic  and 
spiral)  are  made  sufficiently  strong  to  support  the 
weight  of  the  over-hang  of  the  car  body.  The  centre 
of  the  semi-elliptic  end  spring  is  located  at  the  extreme 
end  of  the  truck  frame,  which  is  supported  (from 
underneath)  by  the  cantilever  truss,  extending  from 
end  to  end  of  the  truck  frame.  This  change  in 
springs  increases  the  spring-base  of  the  truck  3  ft., 
making  it  for  ^  6  ft.  wheel-base  15  ft.  2  in.,  and  for  a 
6  ft.  6  in.  whee^base  15  ft.  8  in.  This  increased  spring- 
base  supported  by  the  ** cantilever  truss"  in  combina- 
tion with  the  end  tension  springs  controls  the  motion  of 
the  car,  and  makes  it  ride  more  smoothly  and  without 
teetering.  This  change  in  springs  is  applicable  to  both 
the  standard  and  extra  long  old  style  Peckham  trucks, 
and  can  be  easily  and  economically  made. 

The  Peckham  system  of  trucks  includes  types  adapted 
to  any  and  all  conditions  of  railway  service  from  a 
16  ft.  single-truck  car  to  a  70  ft.  high-speed  double- 
truck  car. 

For  the  past  three  or  four  years  the  Peckham  Com- 
pany have  made  a  speciality  of  high-speed  double 
trucks,  and  have  equipped  in  America  over  forty  high- 
speed railways  running  from  forty  to  fifty  miles  an 
hour,  and  in  one  instance,  the  **  Aurora  and  Chicago 
Railway,"  over  sixty  miles  an  hour.  They  have 
furnished  and  have  under  construction  over  1,200 
double  trucks  for  the  Brooklyn  Heights  Railway,  of 
Brooklyn,  New  York.  They  have  over  6,000  single  and 
double  trucks  in  greater  New  York  City.  Within  the 
past  two  years  the  Peckham  Company  have  constructed 
a  new  plant  and  equipped  it  with  the  most  modern 
machinery  especially  adapted  for  the  manufacture  of 
Peckham  trucks. 

The  Peckham  Manufacturing  Company's  offices  in 
London  are  at  (Jueen  Anne's  Chambers,  and  the  com- 
pany is  now  prepared  to  furnish  either  of  the  above 
styles  of  **  cantilever  trucks  *'  or  any  of  their  various 
styles  of  maximum  traction,  short  wheel-base,  or  high 
speed  double  trucks. 


HYDRAULIC   RAIL   TOOLS. 


The  firm  of  Messrs.  Youngs,  Ryland  Street  Works, 
Birmingham,  is  well  known  to  tramway  and  railway 
engineers  as  makers  of  rail  benders,  pulley  blocks, 
lifting  jacks,  hydraulic  tools,  and  other  appliances 
required  for  tramway  and  railway  constructional  work, 
and  the  machines  here  illustrated  will  no  doubt  prove 
interesting  to  all  engaged  in  the  construction  and 
upkeep  of  railways  and  tramways. 

The  convenience  of  hydraulic  power  for  punching 
and  shearing  purposes,  and  its  adaptability  for  portable 


Fig.  1. 

work, are  exemplified  by  the  portable  hydraulic  punching 
machine  (Fig.  i.)  This  machine  has  two  massive 
wrought-iron  frames  between  which  at  the  top  are  the 
combined  cistern  and  cylinder  with  the  ram,  the  cistern 
containing  a  gun-metal  pump  and  a  ram  carrying  the 
punch.  In  the  centre  of  the  machine  and  resting  inside 
the  gap  is  a  cast-steel   die    block  which  is   traversed 


Municipal  Tramways  Amateur  Football  League.  The  winners 
of  the  shield,  for  the  season  1904-5,  are  the  Sheffield  Tramways 
Central  Football  Club,  who  out  of  eight  matches  won  six,  lost  one, 
and  drew  one.  The  following  table  shows  the  position  of  the  clubs 
at  the  close  of  the  season  : 


Goals 

Played. 

Won. 

Lost. 

Drawn. 

lor.    Against. 

l^oint 

Sheffield 

8       . 

6 

I 

I 

18      ...      5 

...     13 

Manchester 

..       S 

6 

2 

0 

21       ...     10 

...     12 

Liverpool 

..       « 

2 

4 

...      z 

8       ...      16 

...      6 

Southporl 

..       8 

z 

..       5 

I 

10       ...     20 

-       5 

VVigan 

..       8 

1   • 

G 

2 

.       8       ...     14 

2* 

♦  Two  points  deducted  by  order  of  League  Couimittcc,  January  17,  1905, 

In  forwarding  the  shield  to  the  Sheffield  club,  Mr.  C.  R.  Bellamy, 
the  president  of  the  league,  congratulated  the  tramway  men  of 
Sheffield  on  being  the  first  holders  of  the  trophy,  and  on  their 
splendid  victory  after  a  well-fought  contest. 


The  British  Thomson-Houston  Company,  Limited,  of  Rugby, 
in  their  pamphlet  No.  178,  give  a  full  description  of  their  voltage 
regulators  for  alternating  and  continuous-current  generators.  The 
diagrams  show  conclusively  and  by  actual  tests  the  utility  of  the 
apparatus  in  ensuring  a  uniform  voltage  with  varying  speeds  and  loads, 
and  the  disadvantage,  in  the  case  of  lamps,  of  such  variation,  for  "a 
slight  increase  of  voltage  above  normal  is  very  detrimental  to  the  life 
of  a  lamp,  whilst  a  slight  reduction  seriously  reduces  the  candle-power." 


Fig.  2, 

from  side  to  side  by  means  of  a  screw  and  ratchet  handle. 
The  die  block  is  made  with  a  slot  in  the  centre  to  take 
the  rail,  flange  uppermost,  and  on  each  side  of  the  slot 
a  die  is  placed  at  centres  to  suit  requirements.  A 
suitable  stop  is  provided,  so  that  by  traversing  the  die 
block  either  die  can  be  brought  immediately  under  the 
punch  as  desired,  thus  allowing  holes  to  be  punched 
on  either  side  of  rail  flange  without  handling  the  rail 
beyond  moving  it  endways  through  the  machine.    The 
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whole  is  mounted  on  two  axles  with  four  road  rollers, 
the  front  axle  being  made  to  swivel.  The  machine  is 
drawn  along  by  means  of  a  T  drag  handle. 

This  tool  embodies  every  improvement  in  hydraulic 
punching  machines  necessary  to  make  it  a  most 
thoroughly  efficient  appliance  for  punching  tram  rails, 


Fig.  3. 

slot  rails,  tees,  and  other  sections  used  in  tramway 
construction.  A  number  of  these  machines  are  now  in 
use,  and  are  giving  the  greatest  satisfaction  as  labour- 
saving  tools. 

Vi^.  2  shews  a  special  hydraulic  punching  bear  for 
punching   rails  whilst   in  position,  which  has  been  of 


swivelling  shoes  for  the  point  of  the  ram.  The  two 
sets  are  interchangeable,  and  are  shaped  exactly  to  fit 
the  contours  on  each  side  of  the  rail  respectively,  and 
by  their  use  the  rail  can  be  bent  from  either  side  to 
better  advantage.  Fig.  4  shows  a  screw  rail  bender  for 
bending  a  rail  in  the  depth. 

The  special  feature  of  Youngs'  patent  worm  screw 
pulley  block  (Fig.  5)  is  that  it  is  automatically  self 
sustaining  without  the  aid  of  the  usual  ratchet  and 
pawl  and  spring.  The  ratchet  and  pawl  alone  are 
unreliable,  and  this  has  caused  some  to  attach  a  spring 
to  the  pawl  to  keep  it  in  the  ratchet  wheel,  but  the 
spring  also  is  apt  to  get  out  of  order,  with  the  result 
that  the  load  frequently  runs  away  and  causes  great 
danger  to  those  working  the  blocks.  Youngs'  patent 
worm  block  brake  consists  of  two  cams  turned  on  the 
worm  spindle,  which  fits  into  two  brass  segments  held 
in  the  front  end  of  a  brake  box  by  a  cap.  In  the  back 
end  of  the  brake  box  is  a  split  cone  ring,  which  fits  on 
to  a  cone  which  is  cast  on  the  bracket.  When  lifting 
the  load  the  brake  box  remains  stationary,  being  held 
by  the  frictional  contact  of  the  split  cone  ring  on  the 
inside  of  the  brake  box,  whilst  the  cams  driving  forward 
carry  the  brass  segments  freely  round  in  the  brake  box. 
Immediately  hoisting  ceases  the  backward  pull  of  the 
load  operates  the  cams  and  expands  the  segments, 
wedging  them  against  the  side  of  the  brake  box,  which 
is  held  stationary  by  the  frictional  contact  of  the  split 
cone  ring  on  the  brake  box,  and  thus  sustains  the  load. 
To  lower  the  load  the  hand  chain  is  pulled  in  the 
reverse  direction,  when  the  brake  box  is  carried  back- 
ward with  the  spindle,  and  the  friction  at  the  periphery 
of  the  split  cone  ring  (which  is  just  sufficient  to  sustain 
the  full  load)  being  easily  overcome  by  the  pull  on  the 
hand  chain,  the  loeid  descends. 

This  arrangement  renders  the  brake  entirely  auto- 
matic in  its  action,  and  correspondingly  easy  in  its 
working,  as  the  frictional  brake-power  is  always  in 
direct  proportion  to  the  weight  which  is  being  lifted, 
whilst  the  entire  absence  of  springs,  ratchets,  and  pawls 
removes  all  sense  of  insecurity  and  doubt,  and  renders 
the  block  more  safe,  and  at  the  same  time  more  easy 
and  reliable  in  its  working. 


Fig.  4. 

great  service  in  tramway  construction. 
This  design  differs  from  the  ordinary 
[)attern  inasmuch  as  the  die  is  carried 
in  a  steel  die  block  which  slides  in 
and  out  of  the  mouth  of  the  bear,  the 
body  having  a  dovetailed  groove  for 
the  purpose  :  this  allows  the  die  to  be 
removed  from  the  bear  altogether,  and 
the  gap  being  thereby  considerably 
widened  the  head  of  the  rail  can  be 
inserted  from  the  front,  which  is  an 
immense  advantage  when  it  is  desired 
to  punch  the  rails  in  position.  A  stop 
is  provided  to  keep  the  die  block  in 
position,  and  an  eye  is  screwed  in 
the  back  of  the  body  so  that  the  bear 
can  be  handled  by  a  crane  or  other 
appliance. 

In  Figs.  3  and  4  are  seen  the 
general  design  of  Youngs'  special 
machines  for  bending  tramrails.  F*ig. 
J  shows  a  hydraulic  rail  bender. 
This    bender    is    machined    to    take  Fig.  5. 

the  larger  side  of  the  rail  when  it  is 
of  nearly    uniform    section,   but  when  the  rail  to  be 
operated  upon  is  of  unequal  section  two  sets  of  bearing 
blocks  are  recommended  to  fit  upon  the  claws  with  two 


MrNicii'AL  KcoNoMY  IN  St.  1'etekshukg.  The  committee  appointed 
to  examine  a  project  to  operate  the  St.  I'etersburg  electric  tramways  by 
power  generated  at  the  waterfalls  on  the  Vuoks  River  in  Finland  have 
recommended  the  abandonment  of  the  idea,  on  the  ground  that  the 
estimated  expense  of  /"2, 500,000  would  involve  a  debt  that  would 
hamper  the  town  for  a  century. 

Dick,  Kekk  and  Company,  Limited,  Abchurch  Yard,  Cannon 
Street,  London,  have  issued  a  copiously  illustrated  book  dealing  with 
tipping  wagons  and  rolling  stock  for  portable  and  light  railways.  The 
firm  have  supplied  their  portable  light  railways  and  rolling  stock  to 
mines,  factories,  docks,  etc.,  all  over  the  world,  and  their  long  experience 
has  enabled  them  to  produce  and  standardise  an  immense  variety  of 
wagons  and  other  appliances  for  such  railways,  and  for  contractors' 
work.  Strength  and  simplicity  have  been  fully  considered  in  design 
and  construction,  while  careful  attention  has  been  given  to  details. 
Among  other  items  dealt  with  in  the  book  are  locomotives  for  portable 
and  light  railways,  haulage  gears,  pit  cages,  steel  wheels  and  axles,  axle 
boxes,  springs,  and  light  railway  rails. 


Trams  and  Motor  Buses. — The  remarks  made  by  the  chairman 
of  the  Brush  Electrical  Engineering  Company,  Limited,  at  the  recent 
annual  meeting  appear  to  express  the  view  taken  by  practical  traction 
people  as  to  the  relative  spheres  of  usefulness  of  the  electric  tram 
and  the  petrol  motor  'bus.  "We  have  felt,*'  said  Lord  Vaux  of 
Harrowden,  "that  in  the  evolution  of  the  automobile  we  would  find  a 
public  service  vehicle  which  should  prove  a  useful  auxiliary  to 
tramways  and  light  railways  by  acting  as  a  feeder  to  them  and 
as  a  pioneer  to  the  extension  of  the  different  systems.  The  extent 
to  which  the  one  will  overlap  the  other  will  settle  itself  in  due  course, 
but  it  is  probable  that  they  will  be  allies  rather  than  rivals.  As  large 
makers  of  rolling  stock,  it  is  necessary  that  we  should  be  in  intimate 
touch  with  such  developments.  We  have  therefore  taken  occasion  by 
the  hand,  and  have  been  already  building  motor  'buses.'* 
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GENERAL    ELECTRIC    COMPANYS 
TELEPHONE    WORKS. 


In  view  of  the  fact  that  the  telephone  plays  a  con- 
siderable part  in  the  operation  of  electric  tramways, 
the  General  Electric  Company  recently  invited  a  number 
of  representatives  of  the  Press  to  visit  their  works  at 
Salford,  and  to  examine  the  processes  of  manufacture 
of  telephones  for  tramway  and  other  purposes.  The 
instruments  specially  designed  for  tramways  are  of 
the  highest  class,  and  in  common  with  the  exchange 
apparatus  for  use  in  public  switch  rooms,  forms  an 
important  part  of  the  business  that  engages  the  atten- 
tion of  the  large  staff  of  skilled  workmen.  The  total 
number  of  hands  employed  in  the  Peel  Works  of  the 
Company  is  1,750,  of  whom  about  1,100  are  engaged 
exclusively  on  telephone  and  telegraph  work.  Tele- 
phones and  accessories  are  made  for  all  classes  of  work. 
Large  mnnbers  of  telephone  switchboards  are  turned 
out,  both  of  stock  designs  and  of  special  designs  to  suit 
special  conditions.  The  largest  switchboard  hitherto 
made  in  one  section  is  for  1,000  lines.  The  majority 
of  the  boards  turned  out  range  from  10  lines  to  250 
lines. 

An    interesting    feature    in   telephone   work,    from   a 


Telephone  Switchboard. 

manufacturing  point  of  view,  is  the  varied  number  of 
materials  employed,  the  large  number  of  separate  parts 
which  have  to  be  handled,  and  the  great  number  of 
manufacturing  processes  on  these  parts.  The  materials 
regularly  employed  in  telephone  manufacture  arc  vari- 
ous kinds  of  hard  wood,  iron,  steel,  copper,  silver, 
platinum,  zinc,  brass,  aluminium,  phosphor  bronze. 
German  silver,  gun  metal,  bell  metal,  nickel,  and  tm. 
The  insulating  materials  are  ebonite,  vulcanised  fibre, 
bone,  horn,  ivory,  silk,  cotton,  india-rubber,  gutta- 
percha, porcelain,  millboard,  mica,  and  paraffin  wax. 
Carbon  is,  of  course,  extensively  used  in  various  shapes 
and  forms  in  the  construction  of  transmitters  and 
lightning  arresters. 

Even  in  a  comparatively  simple  instrument  there  are 
a  large  number  of  distinct  parts,  and  as  each  part 
undergoes  several  processes  in  the  course  of  manufac- 
ture, the  total  number  of  processes  on  one  set  amounts 
to  something  over  600. 

It  is  evident  that  the  peculiar  point  in  a  telephone 
factory  turning  out  a  large  number  of  different  patterns 
is  the  complexity  of  the  operations,  and  the  difficulty  of 
tracing  every  process  on  every  part  of  every  telephone 


from  point  to  point,  until  each  part  is  incorporated  in 
the  finished  instrument,  and  ensuring  that  no  single 
process  shall  be  missed  or  incorrectly  performed.  A 
[)erfect  system  of  organisation  is  absolutely  essential, 
and  in  the  Peel  Works  the  drawing  is  made  the  basis  and 
the  key  of  the  whole  position.  This  was  pointed  out  to 
the  visitors  in  detail,  and  it  explains  why  it  is  thought 
necessary  to  provide  such  elaborate  drawings  in  every 
instance. 

The  parts  re(juired  for  any  order  are  assembled  in  a 
special  room  in  the  stores,  and  in  this  room  a  record  is 
kept  and  posted  up  from  moment  to  moment,  showing 
the  exact  position  of  every  part  required  for  that  order. 
No  instrument,  however  small,  leaves  the  works  without 
being  subjected  to  two  tests,  first,  by  the  foreman  under 
whose  charge  the  instrument  is  fitted  up  and,  secondly, 
by  an  entirely  independent  test  department. 

In  the  coil-winding  section,  the  number  of  coils  turned 
out  weekly  averages  10,000.  All  of  these  are  tested  for 
insulation  and  resistance  several  times  before  they 
fmally  leave  the  section,  as  well  as  being  finally  tested 
in  the  complete  instrument. 

The  whole  of  the  tools  recjuired  for  the  power  presses, 
hand  presses,  drop  stamps,  turret  lathes,  and  automatic 
screw-making  machines  are  made  in  the  works'  toolshop, 
as  well  as  all  the  special  tools  required  for  wood-working 
machinery.  The  shop  also  maintains  all  the  works* 
plant.  Every  individual  screw  used  in  the  telephones 
(with  the  exception  of  wood  screws)  is  made  in  the 
works,  the  total  number  turned  out  being  many 
millions  annually. 

The  General  Electric  Company  commenced  the 
manufacture  of  telephones  in  1888,  and  have  extended 
the  work  year  by  year  since.  It  has  now  been  decided 
to  use  the  whole  of  Peel  Works  as  a  telephone  and 
telegraph  factory  as  soon  as  new  works  can  be  bnilt  for 
the  other  work  now  being  done  there. 

A  special  feature  of  the  Peel  Works  is  its  complete- 
ness;  all  the  different  types  of  instruments  which  the 
General  It^lectric  Company  are  now  offering  for  sale 
are  manufactured  throughout  upon  these  premises,  and 
the  utmost  care  and  attention  paid  to  the  most  minute 
detail. 

London  Colntv  Coincil  Pcx:ket-Hook  uv  Wukkmens  Trains, 
etc.  -The  eiglitli  number  of  the  pocket-book  prepared  by  the  London 
County  Council  sliowinj;  the  number  and  limes  of  running  of  work- 
men's trains  on  all  ihe  metropolitan  railways,  and  of  workmen's  cars 
on  the  London  tramways,  has  been  issued.  Considerable  alterations 
have  been  made  in  the  workmen's  service  on  some  of  the  railways  and 
tramways,  and  the  present  issue  includes  all  these.  It  also  contains 
particulars,  as  far  as  they  can  at  the  present  stage  l)e  given,  of  the 
service  of  steamboats  to  be  shortly  established  by  the  Council  on  the 
river  Thames.  The  pocket-book  gives  the  usual  information  about 
the  dwellings  for  workmen  provided  by  the  London  County  Council, 
and  the  evening  classes  in  the  Council's  schools.  It  may  be  regarded 
as  an  indispensable  book  for  the  London  working  classes,  and  as  it  is 
sold  at  a  penny  per  copy,  they  can  have  no  difficulty  in  procuring  it. 

The  Glacier  Anti-Friction  Metal  Company,  Limited,  <»i, 
Queen  Victoria  Street,  London,  L.C..  have  issued  a  little  pamphlet 
giving  the  results  of  tests  comparing  their  metal  with  "  Genuine  Tin 
Habbit,"  on  which  it  is  an  improvement.  The  past  standard  of  most 
(iovernments  has  been  a  genuine  babbit  contaming  80  per  cent,  of 
tin,  which  is  the  most  expensive  alloy  on  the  market.  In  the  case  of 
electric  tramcars  it  is  claimed  that  the  glacier  metal  bearings  ran  5.000 
miles  more  than  the  babbit  ones,  owing  to  the  perfect  homogeneity  of 
the  former.  The  metal  can  be  used  over  and  over  again,  by  adding  a 
little  fre.sh  glacier  to  each  re-melt,  and  it  can  be  melted  in  an  iron  pot 
or  ladle. 


The  British  Thomson-Houston  Company,  Limited,  of  Rugby 
in  their  pamphlet  No.  lyij.  describe  some  of  their  switchboards 
for  high-tension  alternating-current,  and  units  control  either  motor 
or  mechanically-operated  switches,  for  continuous-current,  or  for 
both.  The  list  of  stations  in  which  their  boards  have  been  fixed 
fill  three  pages  of  the  pamphlet,  and  includes  the  Lots  Road  station  ol 
the  Lnderground  lUectric  Railways,  besides  nearly  thirty  other 
stations  in   London  alone. 
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IMPROVED  OVERHEAD  CROSSING. 


TRAMCAR    ROUTE    INDICATORS. 


Crossings  and  frof^^s  are  a  necessary  evil  on  overhead 
tramway  work,  and  the  erratic  behaviour  of  the  trolley 
at  these  points  is  often  the  principal  cause  of  trouble. 
The  smaller  the  au'^'le  of  the  crossing  the  greater  is 
the  liability  of  the  trolley  to  take  the  wrong  wire.  If 
combined  .with  a  narrow  angle  crossing  the  trolley 
wire  is  a  side-running  one,  and  there  is  a  certain 
amount  of  overhang  on  the  trolley  wire,  this  trouble  is 
still  further  intensihed.  When  a  trolley  is  advancing 
through  a  crossing  on  to  a  trailing  frog,  there  is  more 
liability  of  damage  to  the  overhead  gear  than  when  it 
is  travelling  in  the  reverse  direction.  Should  the 
trolley  take  the  wrong  wire  under  these  conditions,  the 
mechanical  frog  that  it  would  meet  on  this  wire 
presents  a  most  effective  trap,  and  serious  damage  to 
the  trolley  head  and  overhead  gear  frequently  ensues. 

On  the  Burton-on-Trcnt  Corporation  tramways 
narrow  angle  crossings,  about  16  degrees,  are  used 
with  a  certain  amount  of  overhang  on  the  trolley,  due 
to  the  cars  not  running  centrally  with  the  trolley  wire 
round  the  junctions.  Damage  to  trolleys  and  overhead 
gear  has  been  of  frequent  occurrence,  and  after 
numerous  experiments  to  better  matters,  an  improved 
design  of  crossing  was  brought  out  by  the  general 
manager,  Mr.  P.  J.  Pringle,  and  it  has  been  the  means 
of  reducing  the  troubles  to  a  negligible  amount. 

The  crossing  is  shown  in  the  accompanying  illustra- 
tion. In  designing  this  an  attempt  has  been  made  to 
get  in  practice  a  continuous  through  rail  without  any 


We  give  below  two  illustrations  of  the  *'Acme" 
indicator,  the  invention  of  Mr.  A.  K.  Baylor.  It  can  be 
made  up  of  practically  of  any  material  or  to  any  design 
required.  The  main  feature  of  this  indicator  is  that  all 
wearable  parts  are  interchangeable  and  removable  at 
will.  The  principal  advantages  of  this  particular  indi- 
cator over  others  is  that  the  front  frame,  to  which  is 
attached  the  whole  of  the  internal  mechanism,  is 
removable  at  will  by  simply  turning  two  thumb  clips, 
one  at  either  side  of  the  indicator.  Consequently, 
instantly  on  removal  of  the  front  frame  from  the  body 


Burton  Overhead  Crossing. 

complicated  gear  or  mechanism  to  effect  it.  If  we 
presume  a  trolley  wheel  passing  from  A  to  I^,  there  is 
always  a  possibility  of  it  fouling  the  point  C  at  the - 
centre  diamond  and  being  thrown  off  the  crossing. 
That  part  of  the  crossing  marked  1)  acts  as  a  guard 
rail  and  prevents  this  occurrence,  and  practically  gives 
the  equivalent  of  a  continuous  rail  to  the  passage  of 
the  trolley  wheel  at  this  point.  On  the  trolley  wheel 
still  further  advancing,  the  hard  phosphor  bronze 
spring  piece  E  is  quite  lightly  sprung  to  one  side,  and 
then  the  tlange  of  the  trolley  wheel  meets  the  phosphor 
bronze  spring  piece  F*,  guarding  it  from  any  possibility 
of  taking  the  wrong  wire.  On  the  trolley  advancing 
from  G  to  H  the  same  cycle  of  actions  takes  place. 

If  a  trolley  head  is  taken  in  one's  hand  and  applied 
to  this  crossing,  no  amount  of  side  pressure  or  speed 
in  passing  across  will  permit  of  the  trolley  taking  the 
wrong  rail  or  being  thrown  off. 

All  the  crossings  on  the  Hurton-on-Trent  Corpora- 
tion tramways  have  been  equipped  with  this  pattern 
for  the  last  six  to  eight  months,  and  ha\e  proved  most 
effective.  The  spring  pieces  are  made  a  good  length 
(about  7  in.),  and  are  therefore  quite  flexible,  so  that 
the  amount  of  wear  on  these  due  to  the  trolley  wheel 
springing  them  open  is  exceedingly  small,  and  they 
will  have  a  considerable  life.  The  replacement  of  them 
when  necessary  is  arranged  so  as  to  be  quite  a  simple 
matter.  We  understand  that  the  British  Insulated 
and  Helsby  Cables  Company  have  taken  up  the 
manufacture  of  this  crossing. 


of  the  indicator,  the  whole  of  the  working  parts  is 
available  for  adjustment,  repairing,  etc.  The  screen 
and  rollers  are  removed  from  the  bearing  brackets  by 
turning  a  wing  nut  on  cither  side  of  the  frame  and 
raising  the  clamps.  The  screen  itself  is  removed  from 
the  rollers  merely  by  sliding  the  rollers  off  either  end, 
the  screen  being  held  in  position  in  a  groove  in  each 
roller  by  means  of  a  steel  rorl  being  passed  through  a 
hem  at  either  end  of  the  screen. 

The  screen  is  operated  by  means  of  a  loose,  or  fixed, 
key  passed  through  a  brass  bush  in  the  side  of  the  indi- 
cator exactly  opposite  the  ends  of  the  rollers,  the  key 
being  made  up  on  the  principle  of  the  railway  d(^or 
type.  In  the  case  of  single-deck  cars  a  special  opera- 
ting gear  is  fitted  which  enables  the  driver  of  the  car 
to  change  the  destinations  from  the  platform. 

The  standard  indicator  is  fitted  with  a  removable 
lampboard  which  is  provided  with  fittings  for  one,  two, 
or  more  lights  as  desired.  This  lampboard  is  held  in 
position  b\'  two  brass  clips  which  also  art  as  contacts 
between  the  lampboard  wiring  and  the  lighting  circuits 
of  the  car.  The  particular  advantage  of  this  lamp- 
board  is  that  in  case  of  accidents  through  burn-outs  it 


is  only  necessary  to  withdraw  the  lampboard  and   re- 
place it  by  a  spare  one  carried  on  the  car. 


The  Simplex  Steel  (Conduit  Company.  F.imiteiv  Westinghouse 
Huilding,  Norfolk  Street.  Strand.  W.C.  have  piihlislied  a  pair  of  neat 
little  booklets  in  maroon  binding,  and  with  rounded  corners.  The 
first,  of  129  pages,  is  by  Mr.  Lawrence  M.  Waterhoiise,  M.lnst.K  E., 
A.M.Inst.C.R.,  a  meml>er  of  the  International  Society  of  Electricians, 
whose  object  it  has  been  '*  to  give  practical  and  detailed  information 
concerning  the  various  parts  of  the  simplex  system  and  their  applica- 
tion in  practice."  This  object  he  has  successfully  attained,  the  system 
having  now  been  before  the  public  for  seven  years.  The  second 
booklet,  of  123  pages,  is  a  price  list,  which  complements  in  every  way 
Mr.  Waterhouse's  work  ;  so  that  by  means  of  these  little  volumes  no 
possible  difficulty  would  be  experienced  anywhere  in  installing  the 
system  to  the  best  advantage. 
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NEW    WESTINGHOUSE   ELECTRIC 
LOCOMOTIVES. 


The  first  of  ten  50-ton  electric  locomotives  has  just 
been  supplied  to  the  Metropolitan  Railway  by  the 
British  \Vestin«;house  Company.  These  locomotives 
will  be  used  for  hauling'  the  main  line  trains  between 
Harrow  and  Haker  Street,  the  steam  engines  bein<j: 
taken  off  at  the  former  point  and  put  on  at  the  return 
journey.  The  trains  used  on  this  portion  of  the  line 
are  120  tons  in  weight,  and  the  new  locomotives  will 
propel  them  at  a  speed  of  j6  miles  an  hour.  The 
same  locomotives  will  be  used  on  the  Metropolitan 
section  of  the  Inner  Circle  for  floods  traffic  and  for 
hauling  the  rolling  stock  of  otlier  companies  with 
running  powers  over  this  line.  The  electric  locomotive 
will  pick  up  the  train  at  Mdgware  Road,  and  be 
replaced  by  a  steam  locomotive  at  the  point  where  the 
train  leaves  the  circle.  The  new  locomotives  will  be 
ecjuipped  with  four  motors  of  ^poH.r.  each.  Owing  to 
the  terminus  facilities  being  somewhat  restricted,  it 
has  b:^en  nccessarv  to  use  motors  of  a  smaller  size  than 


The  locomotive  is  designed  to  operate  on  6,600  volts 
trolley  voltage,  with  a  voltage  of  140  to  320  on  the 
motors,  and  has  a  draw-bar  pull  of  50,000  lb.  at  a  speed 
of  approximately  25  to  ]o  miles  per  hour. 


THE    INTERNATIONAL    RAILWAY 
CONGRESS. 


The  great  gathering  of  railway  men  at  Washington 
a  month  ago  presented  a  number  of  interesting  charac- 
teristics. The  excellent  arrangements  of  the  organisers, 
the  splendid  collection  of  railway  appliances  at  the 
exhibition,  and  the  truly  representative  and  interna- 
tional character  of  the  gathering,  all  assisted  in  making 
the  seventh  session  of  the  International  Railway  Con- 
gress an  unqualified  success:  but  one  is  inclined  to 
attach  chief  importance  to  the  prominence  given,  both 
in  exposition  and  debate,  to  the  subject  of  electric 
traction.  I'^our  papers  were  presented  on  this  topic; 
while  at  the  Railway  Appliance  Exhibition,   presided 


Westinghouse  Electric  Locomotive  for  the  IVIetropolitan  Raiiway. 


usual,  equipped  with  forced  ventilation,  so  as  to  keep 
down  the  length  of  the  locomotives  to  convenient 
limits  for  handling  at  the  termini. 

During  the  visit  of  the  delegates  to  the  International 
Railway  Congress  at  the  Westinghouse  works  at 
Pittsburg,  on  May  16,  a  great  deal  of  interest  was 
attracted  by  the  new  1,500  h. p.  Baldwin-Westinghouse 
single-phase  alternating-current  electric  locomotive  in 
use  on  the  Westinghouse  Interworks  Railway.  This 
locomotive  has  just  been  completed  by  the  Westing- 
house Company  and  Baldwin  Locomotive  Works,  and 
is  in  two  parts,  connected  and  controlled  by  the  unit- 
switch  system.  The  complete  weight  is  no  less  than 
135  tons,  and  the  total  length  over  bufters  is  45  ft. 
The  maximum  height,  with  trolley  down,  is  17  ft.  The 
drivers  are  60  in.  in  diameter,  and  the  distance  between 
centres  of  drivers  is  6  ft.  4  in.  The  extreme  width  of 
the  locomotive  is  9  ft.  8  in.  The  locomotive  is'  equipped 
with  six  single-phase,  single-reduction  motors,  having 
a  normal  capacity  of  225  h.p.  each,  with  gear  reduction 
of  18*95.  Induction  regulator  control  is  used  with 
pneumatically  operated  trolley.  The  air-brake  equip- 
ment is  combined  automatic  and  straight  air,  with 
pneumatic  Sanders  to  sand  tracks  in  both  directions. 


over  by  Mr.  George  Westinghouse — a  household  name 
in  the  electrical  world — the  interest  taken  in  the  new 
mode  of  traction  was  particularly  marked.  Many  of 
the  delegates  stated  that  one  of  the  principal  objects 
of  their  visit  was  to  study  the  progress  made  in  electric 
traction  in  the  United  States,  and,  doubtless,  the 
examples  of  what  the  New  York  Central  and  the 
Pennsylvanian  Railroads  are  doing  in  America,  taken 
with  the  reports  from  this  country  and  the  Continent, 
have  given  them  much  to  reflect  upon  in  connection 
with  the  coming  motive  power.  Meantime,  the  tram- 
way man,  both  in  this  and  in  other  countries,  will  do 
well  to  anticipate  that  a  new  era  of  competition  with 
his  special  means  of  locomotion  is  about  to  dawn. 
Klectric  tramways  have  been  filching  traffic  from  city 
and  suburban  steam  railways.  The  latter  are  now 
adopting  electric  traction  with  all  its  advantages  for 
such  work,  so  that  the  tug  of  war  is  about  to  begin. 
It  will  be  a  case  of  Greek  meeting  Greek  in  a  new 
sense,  and  some  time  will  elapse  before  there  is  any 
sort  of  definite  adjustmeJit  of  relations.  In  any  event, 
as  time  goes  on,  the  International  Railway  Congress 
will  have  plenty  of  information  and  judicially  balanced 
conclusions  on  the  subject. 
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THE  CURTIS  TURBINE. 


The  liritish  Thomson  -  Houston  Company,  who 
control  the  patent  rights  of  the  Curtis  turbine  for 
Great  Britain  and  Ireland  (except  for  aerial  and  marine 
propulsion),  are  now  carrying  out  the  entire  manufac- 
ture of  these  machines  at  their  Rugby  works. 

The  Curtis  turbine  is  of  the  *'  impulse"  type,  and  is 
so  designed  as  to  enable  moderate  rotative  speeds  to  be 
obtained  in  a  machine  of  simple  and  compact  con- 
struction. X'elocity  is  imparted  to  the  steam  through 
groups  of  expanding  no/zles,  so  designed  as  to  effec- 
tively convert  its  potential  energy  into  kinetic  energy. 
After  leaving  the  nozzles  the  steam  passes  successively 
through  two  or  more  rings  of  buckets  on  the  rotating 


nozzles,  the  number  open  at  any  time  being  propor- 
tional to  the  load.  The  relative  position  of  the 
admission  valves,  nozzles,  moving  and  fixed  buckets, 
in  a  two-stage  turbine  is  indicated  in  the  accompanying 
diagram. 


1,500  Kw.  Three-Phase  Curtis  Generator. 

ii,CHM*  Volts  on  Test. 

With  such  weights  and  speeds  as  are  dealt  with  in 
all  steam  turbine  work,  forced  lubrication  is  in  any  case 
compulsoiN',  and  it  is  most  simple  and  direct  in  its 
action  when  applied  to  a  pressure  step  bearing  such  as 
is  adopted  with  the  larger  Curtis  turbines.  The  foot- 
step bearing  affords  a  practically  friction  less  support, 
and,  at  the  same  time,  maintains  an  exact  adjustment 
of  the  relative  positions  of  the  stationary  and  rotating 
parts,  thus  removing  the  necessity  for  any  Other  thrust 

Steam  Cln  ^t 


Section  of  Curtis  Turbine. 

element,  intersj)ersed  with  reversed  buckets  on  the 
stationary  part  of  the  turbine.  The  function  of  these 
stationary  buckets  or  **  intermediates  "  is  to  re-direct 
the  steam  received  from  the  rotating  buckets  so  that  it 
will  effectively  impinge  upon  the  next  set  of  rotating 
buckets:  the  steam  thus  passes  through  the  turbine, 
rebounding  alternately  from  the  stationary  to  the 
rotating  buckets  until  it  is  brought  to  relative  rest,  and 
by  this  means  a  high  steam  velocity  is  efficiently  used 
to  impart  motion  to  an  element  which  moves  at  a 
comparatively  slow  speed. 

An  important  feature  in  the  Curtis  turbine  is  the 
method  of  governing  ;  this  is  effected  by  a  group  of 
steam  admission  valves  under  control  of  the  governor. 
These   valves  distribute  the  steam  to  the  first  set  of 


Nozzle 

MoviuK  Blades 
Stationary  Blades 
Muving  Blades 
Stationary  Blades 
Moving  Blades 


Diagram  of  Nozzles  and  Buckets  in  Curtis  Steam  Turbine. 
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bearings.  The  fact  that  the  rotating  element  of  a 
1,50a  Kvv.  set  can  easily  be  turned  round  by  hand  is 
striking  evidence  of  the  very  small  amount  of  friction. 
The  foot-step  bearing  is  placed  in  the  base,  and  is 
removable  from  below,  an  opening  for  this  purpose 
being  provided  in  the  foundations.  The  bearing  itself 
(which  supports  the  whole  rotating  element  of  the  tur- 
bine) consists  of  two  circular  bearing  blocks,  one  of 
which  rotates  with  the  shaft  and  the  other  is  fixed  to 
the  base.  Water  is  used  as  a  lubricant,  being  forced 
through  a  hole  in  the  stationary  bearing  between  the 
two  surfaces  from  the  centre  outwards,  in  a  thin  film. 
F'rom  the  foot-step  bearing,  the  water  passes  upwards 
and  lubricates  a  guide  bearing  which  is  placed  im- 
mediately above  it,  afterwards  passing  into  the  turbine 
base  from  whence  it  is  removed  with  the  condensed 
steam  :  with  this  arrangement  no  shaft  packing  gland 
is  required  at  this  end  of  the  turbine.  The  two  upper 
bearings,  which  have  practically  no  load  to  carry,  arc 
lubricated  from  a  small  oil  pump  attached  to  the  shaft 
of  the  pressure  pump.  All  the  bearings  are  easih' 
removable  without  disturbing  the  turbine  or  generator. 
The  revolving  buckets  are  cut  out  of  a  solid  ring  by 
machinery  specially   designed  for  the  purpose.       The 


bolt  at  the  bottom  of  the  foot-step  bearing.  This  bolt 
supports  the  foot-step  blocks,  and  on  the  larger  machines 
is  operated  by  worm  gear.     A  very  delicate  adjustment 


Electric  Controller. 

is  easily  obtainable.     Inspection  holes  are  provided  in 
the  turbine  casing:  to  enable  the  clearances  between  the 


Revolving  Bucket  Ring. 

stationary  intermediates  are  also  of  solid  metal,  and 
thus  the  accidental  loosening  of  buckets  is  rendered 
impossible.  The  nozzles  are  specially  shaped,  and 
their  openings  are  accurately  proportioned  to  give  the 
desired  degree  of  expansion  in  each  stage. 


In  order  to  secure  high  economy  it  is  desirable  to 
maintain  between  the  stationary  and  revolving  buckets 
the  smallest  possible  clearance  in  a  direction  parallel 
to  the  shaft,  consistent  with  security  against  rubbing. 
The  clearance  is  adjusted   by  means  of  a  heavy  screw 


Fourth  Stage  Diaphragm  Showing  Nozzles.  Revolving  Wheel  of  Four  Stage  Turbine 

buckets  to  be  reaJily  observed.    From  the  method  of  con- 
struction adopted  it  is  impossiblefor  any  injury  to  be  done 
to  the  buckets  by  any  reduction  in  the  normal  clearance. 
The  governor    is    of  the   centrifugal   spring    loaded 
type,  and  is  generally  set  for  a  speed  regulation  of  2 
per   cent,    between    full    load    and    no 
load,     with    a    maximum     momentary 
variation  of  4  per  cent.     For  the  pur- 
pose of  synchronising,  and  to  enabk-  the 
turbine  to  take   its  proportional  share 
of  the  load,  a  supplementary  sprin.i^   is 
introduced  which  acts  in   conjunction 
with    the    main    governor   spring,    and 
allows  the  speed  of  the  turbine  to  be 
varied  2i  per  cent,  above  or  below  the 
normal.     The  governor  is  connected  to 
an  electric  controller,  which  opens  or 
closes  the  circuits  of  a  series  of  electro- 
magnets.       These    electro  -  magnets 
operate   pilot   valves,  which,    in    turn, 
open  or  close  the  main  steam  admission  valves.     These 
latter   are   of    the    ''balanced''    type,    and    they    are 
opened  or  closed   by  the  difference  in  pressure  of  the 
.steam  which  is  admitted  on  either  side  of  them.     Their 
action  is  therefore  a  positive  one,  and  is  independent 
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Revolving  Field. 


of  the  power  of  the  electro-magnets,  these  latter  being 
quite  small.  An  emergency  governor  is  provided,  the 
function  of  which  is  to  automatically  shut  off  steam 
should  the  speed  exceed  a  pre-determined  limit. 

The  oj>eration  of  a  Curtis  steam  turbine  at  light  load 
is  virtually  the  same  as  at  full  load,  except  that  the 
belt  of  advancing  steam  is  narrower.  Experience  has 
shown  that  very  little  diminution  in  economy  results 
from  this  narrowing  of  the  active  steam  belt,  and 
consequently  the  efficiency  at  li^ht  loads  is  exception- 
ally  good.      The    increased    power    for   overloads    is 

obtained  bj''  the 
opening  of  addi- 
tional admission 
nozzle  sections, 
i.e.,  by  widening 
the  belt  of  ad- 
vancing steam 
which  impinges 
on  the  buckets. 
It  is  thus  pos- 
sible to  operate 
the  Curtis  tur- 
bine from  half 
load  to  50  per 
cent,  oveiload, 
or  more,  with 
very  little  change 
in  steam  econ- 
omy throughout  the  entire  ranfje.  The  Curtis  turbine 
operates  at  high  average  efficiency  and  is  capable 
of  taking  full  advantage  of  the  highest  degree  of 
expansion  to  which  steam  is  susceptible.  The  steam 
is  expanded  to  a  considerable  degree  before  it  reaches 
the  first  buckets;  the  initial  high  temperature  in  the 
steam  is  therefore  not  a  source  of  difficulty  or  deterior- 
ation. The  Curtis  turbine  is  designed  to  utilise  to  the 
best  advantage  the  highest  attainable  degrees  of  vacuum, 
and  it  has  been  found  from  experience  that  there  is  no 
difficulty  in  obtaining  these  high  vacua.  This  is  due 
to  the  absence  of  leaky  glands  and  the  shorter  and 
more  direct  path  for  the  exhaust  steam. 

Owing  to  the  restricted  expansion  of  steam  in  a 
reciprocating  engine,  low-pressure  Courtis  turbines  can 
in  many  cases  be  utilised  to  advantage  in  conjunction 
with  existing  reciprocating  engines.  The  turbines 
take  steam  from  the  exhaust  of  the  engines  without  the 
intervention  of  valves  or  governing  mechanism,  and 
their  operation  is  so  simple  that  they  add  little,  or 
nothing,   to  the  working    expenses  and   maintenance 

cost  of  the  station. 
With  suitable  condensing 
facilities,  it  is  possible,  by 
the  use  of  low-pressure 
turbines,  to  increase  the 
output  of  a  reciprocating 
engine  station  some  20 
per  cent,  to  30  per  cent, 
without  adding  to  the 
coal  consumption. 

All  Curtis  turbines 
(with    the    exception    of 
Stationary  Armature.  ^^me     small     sizes)     are 

designed  to  operate  condensing,  but  they  are  ar- 
ranged so  that  they  can  be  used  non-condensing  if 
necessary.  Surface  condensers  are  usually  to  be  recom- 
mended, as  by  their  use  absolutely  clean  hot  feed  is 
available  for  the  boilers,  there  being  no  oil  used  in  the 
interior  of  the  turbine.  With  sets  of  500  k\v.  and 
upwards  the  standard  arrangement,  where  feasible,  is 
to  mount  the  turbine  direct  on  the  condenser  casing. 
This  makes  a  very  compact  and  efficient  arrangement. 

For  alternating  current  the  alternator  has  a  stationary 
armature  and  revolving  field.     The  armature  is  built 


up  of  annealed  punchings,  which  are  rigidly  held  in  a 
cast-iron  frame,  suitable  spaces  and  openings  being 
provided  to  ensure  ample  ventilation  :  special  pre- 
cautions are  taken  to  avoid  undue  noise.  The  revolving 
field  is  of  laminated  construction,  accurately  balanced 
and  keyed  to  the  shaft. 

The  design  of  the  continuous-current  generator  does 
not  differ  essentially  from  that  of  engine-driven  gene- 
rators, except  that  ample  provision  is  made  to  take 
care  of  the  increased  centrifugal  force  due  to  the  higher 
speed.  The  construction  of  the  commutator  and  brush 
gear  has  received  special  attention.  Insulated  steel 
rings  are  shrunk  over  the  commutator  to  afford  extra 
protection  against  centrifugal  stresses,  and  the  brush 
gear  is  of  great  rigidity  in  order  to  prevent  vibration. 
Carbon  brushes  are  used  throughout  with  very  satis- 
factory results.  The  generator  can  be  supplied  cither 
shunt  or  compound  wound. 

In  conclusion,  the  principal  advantages  of  the  Curtis 
turbine  may  be  summarised  as  follows:  Saving  in  floor 
space,  foundations,  attention,  and  oil.  There  is  no  oil 
in  the  steam,  and  the  construction  is  simple.  The  low 
rotative  speed  of  the  Curtis  turbine  very  much  simplifies 
the  construction  of  the  electric  generator,  and  it  is 
claimed  enables  a  more  satisfactory  design  to  be  used 
than  has  been  possible  with  higher  turbine  speeds. 
The  continuous  passage  of  steam  through  the  turbine 
eliminates  the  tendency  to  pulsate,  and  thus  ensures 
perfectly  uniform  angular  velocity.  This  property  is  of 
the  highest  importance  in  the  parallel  operation  of 
alternators,  especially  where  rotary  converters  or  other 
synchronous  apparatus  is  used. 

The  steam  consumption  of  the  Curtis  turbine 
operating  under  proper  conditions  is  at  full  loads  equal 
to,  and  at  partial  loads  superior  to,  that  of  a  recipro- 
cAtiiig  engine  of  equivalent  power.  On  rapidly 
fluctuating  loads,  such  as  are  met  with  in  electric 
railway  or  tramway  power-stations,  the  overall  efficiency 
of  the  Curtis  turbine  shows  a  very  marked  superiority. 

The  simplicity  of  construction  of  the  Curtis  turbine 
ensure  silent  running  and  a  minimum  of  deterioration. 
High  pressure  and  superheat  are  permissible,  and  there 
is  no  danger  from  water  carried  over  from  the  boilers. 
The  Curtis  turbine  can  be  started  up  immediately  on 
an  emergency.  Indeed,  it  has  been  found  possible,  in 
actual  practice,  to  take  full  load  on  the  larger  sizes  in 
three  to  five  minutes  from  notice  to  start  up,  the 
turbine  being  quite  cold  at  the  time. 

The  Curtis  turbine  in  its  perfected  form  was  only 
placed  on  the  market  after  several  years  of  careful  ex- 
periment and  test.  It  met  with  immediate  success,  and 
during  the  first  three  years  contracts  were  obtained 
from  all  parts  of  the  world  for  Curtis  turbo-generators, 
aggregating  a  total  of  some  600,000  H. p. 

The  Locomotion'  Problem,  by  Charles  Bright,  F.R.S.K.,  75  pages, 
^i  by  5j  in.,  price  is.  (P.  S.  King  and  Son.)  It  is  rather  difficult  to 
understand  the  raison  d'etre  of  this  publication,  which  is  simply  a 
reprint  of  three  **  popular  "  lectures  (as  they  may  be  called)  delivered 
by  the  author  *♦  a  little  time  before  the  Motor  Act  came  mto  being." 
They  are,  therefore,  slightly  out  of  date,  and  are  given  with  all  the 
repetitions  (for  which  the  author  apologises)  which  naturally  occurred 
in  lectures  delivered  in  difterent  times  and  places.  Surely,  if  it  was 
worth  while  reprinting  them  at  all  (which  is.  perhaps,  douluful),  it 
ought  to  have  been  worth  while  to  edit  them  properly.  The  author 
refers  the  student  of  the  problem  to  what  may  be  descrilied  as  rather 
admixed  lot"  of  authorities,  vi/..,  Harmsworth's  "  Motor  and  Motor- 
ing," "The  County  Gentleman,"  "  Klectrical  Investments,  '  Garcke's 
Manual,  Madgen's  "Industrial  Kedistribution,"  Mr.  Whytes  *•  Busi- 
ness of  Electricity,"  and  last,  but  not  least,  Mr.  Bevan's  "Tube 
Trains,  Tram  and  Car."  The  author  is  heavily  facetious  in  parts, 
especially  when  he  splits  infinitives,  but  passages  such  as  the  following 
are  really  too  awfully  funny  for  words :  ••  By  the  temporary  exercise 
of  stringent  regulations  we  may  soon  wipe  out  the  motor 'scorcher.' 
who  is  usually  furnished  with  more  money  than  culture,  or  even 
brains,  and  who,  therefore,  fails  to  exercise  thai  consideration  for 
others  such  as  the  natural  heritage  of  gentle  folk." 
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THE    LIVERPOOL    GUARD. 


An  inquest  was  held  on  the  nth  ult.  on  the  body  of 
a  passenger  who  was  killed  by  a  electric  car  on  the 
Liverpool  Corporation  Tramways.  The  man  appears 
to  have  fallen  head  first  from  the  top  of  the  car,  striking; 
the  dashboard  and  falling  on  the  line.  It  appears  from 
the  evidence  that  the  plough  lifegfuard,  instead  of 
pushing  him  aside,  passed  over  his  head,  arms,  and 
body,  killing  him  instantly.  Mr.  l^ellamy,  the  tram- 
way manager,  stated  that  on  the  morning  after  the 
accident  he  examined  the  lifeguard  on  the  car  and 
found  it  was  adjusted  in  the  usual  way,  with  a  fixed 
clearance  of  two  and  a  half  inches  from  the  railhead. 
He  found  it  difficult  to  reconcile  his  knowledge  of  the 
plough  guard  with  the  suggestion  that  the  body  had 
passed  beneath  it.  The  case  stood  out  because  of  their 
immunity  from  accident  in  Liverpool  compared  with 
other  places.  He  was  convinced  they  had  the  best 
guard  in  use  in  Liverpool,  and  they  had  also  the  best 
record.  The  guard  had  never  failed  before,  and  it  had 
been  in  use  in  Liverpool  for  three  years.  He  had 
looked  fully  into  the  matter,  and  was  not  prepared  to 
make  any  suggestion  for  its  improvement.  The  coroner 
said  everything  had  been  done  to  make  the  guard  as 
effective  as  possible,  and  remarked  that  last  year  123 
accidents  occurred  in  which  it  was  efficacious  in  sweep- 
ing the  body  aside.  The  jury  found  that  death  was 
accidental. 


AN  IMPROVED  TRAMCAR  SWITCH. 

An  admirable  type  of  tramcar  switch  is  the  Diamond 
H  500  standard  switch,  manufactured  by  the  Hart 
Manufacturing  C'.ompany,  Hartford,  Connecticut. 
This  special  type  is  illustrated  below.  It  is  of  a  novel 
mechanism  and  excellent  design,  combining  with  its 
positive  action,  great  rapidity,  and  unusual  width  of 
break.  It  has  been  adopted  after  one  of  the  most 
exhaustive  trials  by  the  Manhattan  Railway  of  New 
York,  and  is  also  giving  entire  satisfaction  on  many 
railway  systems  in  England.  This  switch  is  for  oper- 
ating two  circuits  of  five  lights  eacii.  Nine  lights 
inside  one  car,  and  one  light  in  each  vestibule.  The 
nine  lights  inside  and  either  one  of  the  vestibule  lights, 
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Switch  without  Cover. 


Diagram  of  Light  Circuit. 


are  cut  in  at  will.  The  switch  is  provided  with  a 
spring-adjusted  handle,  which  holds  the  cever  securely 
on  the  switch  by  spring  pressure.  The  mechanism  is 
insulated  from  the  current-carrying  parts  by  sheet 
mica.  The  cover  is  lined  with  fibre,  drawn  in  one 
piece  and  not  notched  or  cut  to  assist  such  formation. 
The  Diamond  H  switches  are  the  outcome  of  long 
experience  and  the  closest  attention  to  detail,  and  the 
manufacturer's  assertion  that  the  Diamond  H  line  has 
**  no  equal  "  is  not  a  mere  figure  of  speech. 

An  illustrated  catalogue  and  other  information 
relative  to  the  Diamond  H  switches  and  wall 
appHances  may  be  obtained  at  the  Hart  Manufacturing 
Company's  London  offices,  25,  Victoria  Street,  S.W., 
of  Mr.  Wm.  Crichton,  the  Company's  European 
manager. 


IRRIGATION  AND  LIGHT  RAILWAYS.' 

The  description  of  the  Leek  and  Manifold  Valley 
Light  Railway,  given  in  the  July  issue  of  this  journal, 
demonstrated  how  a  tract  of  country  that  had  gone  to 
sleep  for  want  of  intercourse  with  its  neighbours  all 
round  by  reason  of  deficient  means  of  communication 
— how  such  a  district  could  be  wakened  up  to  new  life 
by  restoring  circulation,  that  is,  by  enabling  the  pro- 
duce of  the  soil  to  reach  consumers  at  a  reasonable 
cost  for  carriage,  and  so  enable  it  to  compete  with 
other  parts  of  the  country  that  had  not  been  allowed  to 
slumber.  In  many  undeveloped  parts  of  the  world 
such  cheap  railways  as  were  described  would  be  of  no 
use  unless  the  lands  were  first  irrigated.  In  Canada, 
by  one  project  alone,  that  of  the  Canadian  Pacific 
Railway,  it  is  intended  to  open  up  three  million  acres 
of  land,  equal  to  4,688  square  miles,  at  a  cost  of  about 
one  million  sterling.  In  India,  up  to  April,  1903,  some 
20  million  acres,  or  .^1,250  square  miles,  had  been 
brought  into  cultivation  by  means  of  canals,  and  they 
have  yielded  crops  to  the  value  of  nearly  ;/^27,ooo,ooo, 
or  88  per  cent,  upon  the  total  capital  expended.  Two 
of  the  men  who  have  contributed  in  no  small  degree  to 
this  magnificent  result  in  our  Eastern  l^mpire  have 
written  a  book*  which  can  be  safely  recommended, 
not  only  to  the  pioneers,  for  whom  it  has  been  speci- 
ally written,  but  to  all  those  who  desire  to  bring 
people  back  to  the  land  by  making  it  worth  their 
while  to  cultivate  it.  It  is  obviously  of  no  use  to 
grow  magnificent  crops  unless  you  can  sell  them  to 
advantage.  The  authors  have  succeeded  in  avoiding 
technical  terms  as  far  as  possible,  and  in  describing 
means  which  are  within  reach  of  all.  The  parts  of  the 
book  that  most  appeals  to  our  readers  are  Mr.  C\ilthrop's 
two  chapters  on  light  railways.  The  great  experience 
he  has  had,  both  on  normal  and  narrow  gauge  lines,  all 
over  the  world,  has  enabled  him  thoroughly  to  realise 
the  practical  advantages  and  otherwise  of  different 
gauges;  his  conclusions,  and  the  reasons  for  them,  are 
set  forth  most  clearly,  and  are  illuminated  by  the 
excellent  half-tone  blocks  accompanying  the  text. 


Petrol  Motors  Simply  Kxflainkd,  by  T.  II.  Hawly,  116  pp.. 
19  illustrations.  7^  in.  by  4^  in.,  price  is.  (Percival  Marshall  and  Com- 
pany). This  is  the  third  of  Marshall's  Practical  Manuals.  As  the 
author  truly  says  in  the  100  pages  of  descriptive  matter  allotted  to  him 
it  was  impossible  to  convey  fully  the  details  of  elalwrale  machines,  or 
of  transmission  gearing  and  other  outside  mechani  m.  He  has,  there- 
fore, confined  himself  chiefly  to  "making  clear  the  principle  of  the 
petrol  motor  or  engme  itself,"  and  his  little  work  will  be  found  useful 
to  the  rapidly  increasing  number  of  automobilists  and  motor  cyclists, 
by  giving  them  a  clear  understanding  of  the  general  subject,  and 
by  enabling  them  "  to  assign  the  proper  functions  of  each  part 
of  the  engine,"  and  its  general  method  of  construction.  The  work 
forms  a  good  introduction  to  more  advanced  text  books,  and  dees  not 
in  any  way  claim  to  supercede  them. 


The  I^iseases  of  Electrical  Machinery,  by  Krnst  Schulz  +- 
Professor  Silvanus  P.  Thompson  in  his  preface  to  this  opus  urtum,  as  the 
author  calls  it.  compares  the  electric  to  the  human  machine,  and  avers 
that  they  both  suffer  from  congenital,  if  not  hereditary  and  acquired 
diseases,  due  to  climate,  or  youth,  or  old  age.  being  sporadic  or 
epidemic  (!).  transient,  chronic,  curable,  or  incurable.  He  goes 
further  and  boldly  states  that,  as  every  profession  has  its  failures, 
so  behind  the  physician  lies  the  grave-yard  ;  behind  the  electrical 
engineer  tell  it  not  in  (iath  -  the  scrap  heap.  As  the  Professor  trulv 
says,  the  survival  of  the  fittest  has  eliminated  the  constitutionally 
unfit,  yet  for  spotting  the  first  signs  of  anything  wrong,  and  for  applying 
first  aid,  this  little  work  is  eminently  fitted.  Mr.  Schulz  hasstudie<i  the 
subject  for  20  years,  and  writes  with  experience.  The  translation  has 
been  well  done  by  Mr.  Hugh  Led  ward,  and  the  price  of  the  work 
brings  it  within  the  reach  of  all. 


''•'Pioneer  Irrigation,"  by  E.  O.  Mawson,  M.lnst.C.E.,  Kxeciirive  Engineer, 
H.W.D.  Bombay,  wiih  additional  chapters  on  "Light  Railways,"  by  E.  R.  Calthrop, 
M.lnst.C.E.,  M.I. M.E.,  34  plates,  91  sigs.,  pp.  260 -j-  xvi.,  with  index  and  pp.  64  of 
advertisements.    8^  by  5J  inches.  1904.  Price  los.  6:\.  (Ciosby,  Lockwood  &  Son  . 

}  Diseases  of  Machinery,  84  +  x  pp..  7 in.  by  sin.  by  Jin.  Price  :;s.  net  (E.  and 
F.  N.  Spon). 
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ASSOCIATION    OF   TRAMWAY   AND   LIGHT 
RAILWAY  OFFICIALS. 


Ninth  Annual  Meeting  and  Visit  to  the  Bristol 

Tramway   Company's   Power  Station  and 

Repair   Shops. 


The  ninth  annual  Conference  of  the  Association  of 
Tramway  and  Light  Railway  Officials  was  held  on 
Wednesday,  May  3,  at  the  Grand  Hotel,  Broad  Street, 
Bristol.  Mr.  H.  England  (general  manager  of  the 
Wakefield  District  Light  Railway),  president  of  the 
Association,  occupied  the  chair. 

The  President,  in  opening  the  proceedings,  said 
that  while  they  all  regretted  the  somewhat  small 
attendance,  they  none  the  less  fully  appreciated  the 
kindness  and  attention  of. Mr.  (  hallenger  in  arranging 
for  the  reception  of  the  members  in  Bristol. 

ADDRESS  OF  WELCOME  TO  BRISTOL  TO  THE 
MEMBERS  OF  THE  ASSOCIATION  OF  TRAM- 
WAY AND  LIGHT  RAILWAY  OFFICIALS. 


By  Charles  Challenger 

(Traffic  Monagfr,  the  Bristol  Tramways  and  Carriage  Company). 


On  behalf  of  the  directors  of  the  Hristol  Tramway  and  Carriage 
Company,  Limited,  Sir  George  White,  Hart,  (chairman),  Mr.  J.  Clifton 
Kobinson,  C.E.,  J.P.,  Mr.  James  H.  Howell.  J. P.,  and  Mr.  Samuel 
White  (managing  director),  I  have  great  pleasure  in  heartily  welcoming 
you  to  Bristol.  It  is  one  of  the  most  ancient  cities  of  this  great 
empire,  but  it  is,  nevertheless,  up-to-date.  Bristol  possesses  features 
of  attraction  that  are  calculated  to  satisfy  all  tastes,  and  not  the  least 
of  these  are  her  architectural  and  engineering  achievements.  The 
world-renowned  Clifton  Suspension  Bridge  stands  out  prominently  in 
connection  with  engineering  ;  it  was  opened  in  1864  ;  has  a  single  span 
of  702  ft. ;  width,  31  ft. ;  weight,  7,000  tons  ;  height  above  the  river 
Avon,  290ft.  Also  the  new  docks  at  Avonmouth,  upon  which  over 
;f  2,000.000  is  being  spent  by  the  city.  The  Severn  Tunnel,  opened  in 
1886,  constructed  by  Sir  John  Hawkshaw,  the  longest  tunnel  in  this 
country,  being  4  miles  950  yards,  occupied  14  years  in  construction, 
and  cost  ;f  2, 000,000.  It  was  from  Bristol  that  John  Cabot  and  his  son 
sailed  in  1497  and  discovered  the  Continent  of  America.  It  was  also 
from  Bristol  that  the  first  steamship,  the  '*  Great  Western,"  sailed  and 
crossed  the  Atlantic  to  America.  The  watchword  of  Bristol  has  always 
been  "  Forward,"  and  at  no  period  of  the  city's  history  has  she  been 
more  alive  and  progressive  than  at  the  present  time. 

Bristol  has  an  area  of  11,657  acres  and  a  population  of  345,000. 
In  1904,  the  electric  cars  carried  45,312,373  passengers,  thus  carrying 
the  population  almost  three  times  each  week,  or,  in  other  words,  the 
population  of  the  city  was  carried  during  last  year  133  times  over. 
The  horse  tramways  were  opened  30  years  ago,  namely,  in  1875.  The 
route  length  to-day  is  about  30  miles.  I  may  say  it  is  not  the  fault 
of  the  company  that  there  is  not  double  that  length  of  route.  Bristol 
was  amongst  the  first  two  or  three  tramway  companies  in  this  country 
to  operate  horse  cars,  and  it  was  the  first  to  run  electric  cars  under  the 
Board  of  Trade  rules. 

Bristol  is  very  hilly.  Historians  compare  it  to  Rome,  and  designate 
it  the  City  of  the  Seven  Hills.  So  steep  are  some  of  the  main  roads 
that  several  of  the  highly  situated  districts  had  to  wait  until  the  advent 
of  electric  traction  before  they  could  be  connected  to  the  city  by  tram- 
ways. Horses  could  do  much,  but  could  not  humanely  be  expected  to 
negotiate  such  severe  grades.  The  horse-car  lines  were,  however, 
taken  up  many  of  the  steep  hills,  and  I  have  had  many  times  to  pro- 
vide six  horses,  on  holiday  occasions,  to  drag  a  car  load  of  sixty 
passengers  up  the  Infirmary  Hill,  a  grade  of  i  in  11,  and  having  in 
addition  a  curve  of  about  45  ft.  radius.  The  speed  up  this  hill,  with 
much  slipping  and  straining,  was  about  three  miles  an  hour.  Now  the 
nimble  electric  car,  with  its  two  motors  totalling  50-horse  power,  will 
mount  the  same  hill  with  60  or  more  passengers  at  the  rate  of  seven  to 
eight  miles  an  hour.  Need  we  any  clearer  proof  of  the  great  superiority 
of  electric  power  over  horse  power  ? 

As  to  the  great  and  rapid  strides  made  by  electric  traction,  I  would 
remind  you  that  it  was  no  longer  ago  than  1883  that  it  first  became  of 
sufficient  attraction  to  command  the  attention  of  tramway  managers. 
In  October  of  that  year  the  Street  Railway  Association  of  America 


held  its  second  annual  meeting  at  Chicago.  The  secretary,  the  late 
Wm.  J.  Richardson,  of  New  York,  sent  to  me  at  the  time  a  copy  of  the 
report  of  that  important  meeting.  The  president,  Mr.  H.  H.  Little, 
of  I^ouisville,  in  his  address  said  : 

"  The  sciences,  each  with  its  demonstrated  truths  and  wonderful 
appliances,     .     .     .     have  swept  humanity  forward  in  its  course, 
until  the  steam  engine,  the  ocean  steamer,  the  telegraph,  and  the 
telephone  have  ceased  to  be  classed  as  wonders ;    and  we  face  the 
last  greatest  discovery  of  the  century,   the  application  of  which 
bears  more  directly  upon  our  immediate  interests  than  any  other, 
namely,    electricity  as  a   motive  power.     ...     1   see   in   the 
recent  subjugation  of  the  subtle  and  hitherto  illusive  force  of  elec- 
tricity to  the  needs  of  man  boundless  possibilities  for  the  world's 
three  great  requisites  for  advancement — heat,  light,  and  motion. 
The  crude  experiments  already  made  with  electricity  as  a  motive 
power  in  propelling  cars,  in  lieu  of  steam  or  horse  power,  clearly 
foreshadow  the  inevitable  application  of  the  new  motor  to  our 
immediate  interests." 
That  meeting  experienced  a  disappointment.     It  had  on  the  .i«enda  an 
entry  of  a  paper  to  l^e  read  by  Mr.  Leo  Daft,  one  of  the  first  inventors 
in  the  field  of  electric  traction,  on  the  subject  of  "Electricity  as  a 
Motive  Power."     A  telegram  was  received  from  Mr   Leo  Daft  stating 
that  "  he  had  been  too  bu.sy  to  prepare  the  paper."     Thus  in  1883.  the 
first  paper  on  the  practical  operation  of  •* overhead"  electric  traction 
had  yet  to  be  written.     Mr.  Daft's  brain  was,  we  can  readily  believe, 
intensely  occupied  in  solving  the  many  intricate  problems  and  over- 
coming the  great  difficulties  which  would  present  themselves  to  him  at 
that  early  stage. 

The  Bristol  Tramways  Company  was  a  pioneer  in  this  country,  first 
of  horse  tramways  and  next  of  electric  traction  on  the  overhead 
principle.  It  has,  therefore,  been  an  uphill  fighl  to  educate  and  to 
convert;  and  in  doing  this  there  has  not  been  lacking  An  occasional 
passage  of  arms  between  the  company  and  the  local  authorities. 
These  little  diversions  are  at  least  interesting  to  look  back  upon. 

It  was  my  good  fortune  to  have  served  an  early  apprenticeship  in 
Bristol  under  the  able  general  managership  of  Mr.  J.  Clifton  Kobinson. 
It  is  with  excusable  pride  that  I  refer  to  the  fact  that  I  have  served 
under  the  distinguished  rule  of  Sir  (ieorge  White,  Bart.,  for  a  period 
of  30  years,  since  1875  ;  and  for  nearly  as  many  years  under  that  of  liis 
brother.  Mr.  Samuel  White,  both  of  whom  have  been  closely  identified 
with  the  Bristol  Tramways  Company  from  its  inception  and  through- 
out those  momentous  years.  Both  of  these  gentlemen  are  widely 
known.  The  great  work  done  by  them  in  Bristol  alone  would  have 
placed  them  in  the  front  rank  of  electric  tramway  organisers,  but  the 
marks  of  their  genius  in  this  respect  have  been  impressed  upon  many 
towns  in  this  Kingdom.  The  London  United  Tramways,  on  account 
of  the  formidable  obstacles  of  various  kinds  to  be  overcome,  stand  out 
prominently  as  a  monument  to  their  genius,  tact,  and  enterprise. 
Associated  with  them,  as  is  well  known,  in  this  great  undertaking,  is 
Mr.  J.  Clifton  Robinson. 

His  Majesty  the  King  was  quick  to  recognise  the  valuable  services 
rendered  to  this  country  by  Sir  George  White,  and  conferred  upon 
him  a  year  ago  a  baronetcy.  Sir  George  White  and  his  brother  already 
appear  in  the  pages  of  the  nineteenth  century  "Bristol  .\nnals." 
When  the  twentieth  century  "Annals"  come  to  be  written,  there  is 
every  indication  that  their  names  will  occupy  a  prominent  place  on 
account  of  the  princely  manner  in  which' they  are  perpetuating  the 
undying  traditions  of  Bristol  in  connection  with  her  political  institutions, 
her  commerce,  and,  not  least,  her  charities. 

Bristol  was  the  first  to  shorten  the  hours  of  labour  of  tramway 
employees.  In  the  early  days,  on  horse  tramways,  a  man  took  out  a 
car  in  the  morning  and  brought  in  that  same  car  at  night.  During  the 
day  he  had  tired  out  eight  to  ten  horses,  and  I  think  we  may  safely  say 
that  in  the  process  he  had  tired  himself  out.  It  was  a  case  in  those 
early  days  of  long  hours  and  small  profits.  The  public  had  to  be 
taught,  by  slow  process  I  will  admit,  to  give  up  the  pernicious  habit 
of  walking  and  to  improve  their  health  and  strength  by  riding.  We 
promised  them  at  that  time  speed  and  comfort.  Now  with  electric 
traction  we  give  them  in  comparison  double  speed  and  luxuriant 
comfort. 

As  soon  as  we  had  taught  the  Bristol  public  to  use  the  cars  freely 
(the  citizens  declare  now  that  we  have  made  them  all  too  lazy  to  walk), 
and  as  soon  as  the  company's  financial  position  would  admit  the 
directors  reduced  the  hours  of  labour  of  the  employees  to  twelve  a  day ; 
then  followed  eleven  hours  ;  then  ten  hours.  Those  concessions  were 
made  without  any  demand  coming  from  the  men.  These  concessions 
were  followed  from  time  to  time  by  others.  Paid-for  holidays  were 
mstituted.  .\n  Employees'  Provident  Society  was  formed  to  which  the 
company  contribute  an  equal  sum  to  that  of  the  employees.  Then 
doctors  were  appointed,  and  their  fees  as  well  as  medicine  are  paid  for 
entirely  by  the  company.  The  last  scheme,  and  one  perhaps  that  is 
unique  in  connection  with  tramways  in  this  country,  was  the  intro- 
duction of  a  pension  fund  for  the  benefit  of  all  employees. 

Sir  (ieorge  White  and  Mr.  Samuel  White  again  showed  their  mag- 
nanimity and  their  unselfish  solicitude  for  the  men's  welfare  in  making 
such  a  scheme  possible  by  contributing  personally,  to  form  a  nucleus, 
three  thousand  five  hundred  pounds.    The  company  maintains  the  fund 
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by  annual  contributions,  and  a  special  feature  of  it  is  that  the  employees 
are  not  called  upon  nor  allowed  to  contribute  anything.  Old  hands  are 
now  drawing  pensions.  Others  are  looking  complacently  forward  to 
the  time  when,  their  labour  being  done  at  the  age  of  65,  they  will 
participate  in  it. 

Electric  tramways  on  the  overhead  system  have  been  in  successful 
operation  here  since  1895,  now  ten  years.  As  you  will  readily  believe, 
they  have  attracted  to  this  city  many  deputations  and  individuals  for 
the  purpose  of  acquiring  a  knowledge  of  their  construction  and  oper- 
ation with  a  view  to  their  introduction  elsewhere.  Bristol  has, 
therefore,  played  an  important  part  in  influencing  the  choice  and 
development  of  electric  traction. 

That  very  useful  institution,  "  the  stopping  station,"  was  first  intro- 
duced in  Bristol.  I  gave  expression  to  my  views  regarding  the  subject 
in  an  article  entitled  "Fixed  Stopping  Stations  on  Tramways."  in 
The  Tramway  and  Railway  World,  of  December,  1896.  As  tram- 
way managers  we  possess  a  community  of  interests,  as  our  frequent 
communications  one  with  the  other  indicate.  Electric  traction  has 
been  the  means  of  introducing  tramways  into  many  new  places,  and 
consequently  has  added  largely  of  late  years  to  the  list  of  managers. 
The  excellent  and  alert  tramways  technical  press  makes  us  familiar 
with  the  new  names,  and  keeps  us  acquaintfed  with  the  progress  of 
electric  traction  everywhere.  The  Association  of  which  ymi  are 
members  gives  all  an  opportunity  to  meet  each  other  and  thus  to  become, 
under  plea.sant  circumstances,  personally  acquainted  with  each  other. 
I  wish  you  a  plea.sant  and  profitable  time  in  Bristol  during  your  very 
brief  visit,  and  I  feel  sure  that  the  heads  of  departments  of  my  company 
will  each  do  his  l^est  to  bring  about  that  happy  consummation. 

The  Prhside.nt,  in  moving  a  vote  of  thanks  to  Mr.  Challenger  for 
his  hearty  welcome  and  interesting  remarks,  said  he  much  regretted  the 
sparseness  of  the  attendance,  but,  unfortunately,  their  Association  was 
largely  composed  of  members  residing  in  the  North  and  Midlands,  and 
he  (the  President)  had  a  railway  journey  seven  hours  north  of  Bristol. 
At  the  same  time  he  would  like  to  add  that  it  was  hoped  that  this  con- 
ference and  visit  would  have  been  the  means  of  inducing  some  of  the 
members  interested  in  the  Southern  and  South  Western  tramways  to 
visit  Bristol. 

Mr.  CoNATV  (Birmingham)  seconded  the  proposition,  which  was 
unanimously  adopted. 

The  minutes  of  the  previous  meeting  were  read  and  confirmed. 
The   following   were   then    elected    members  of    the    Association  : 
Mr.  Henry  Burden  Harris  (('roydon  Corporation  Tramways),  Mr.  W. 
A.  Davis  (Wolvenhampton  District  Tramways  Company),  and  Mr.  John 
Whyte  (Birmingham  and  Midland  Tramways  Company). 

On  the  motion  of  the  President,  seconded  by  Mr.  Tweedy,  the 
report  and  statement  of  accounts  for  the  year  ended  December  31,  1904. 
were  adopted. 

The  President  said  a  desire  had  been  expressed  that  the  three 
associations  known  as  the  Municipal  Tramways  Managers' Association, 
the  Light  Railways  Managers'  Association,  and  the  Association  of  Tram- 
ways and  Tjight  Railway  Officials,  should  amalgamate  and  form  one 
united  association.  At  a  previous  meeting  a  very  strong  re<|uest  was 
put  forward  that  a  movement  should  be  initiated  for  including  the  three 
existing  associations  in  one  large  organisation.  It  was  considered  that 
such  a  step  was  highly  desirable,  and  that  an  organisation  on  such  a 
basis  would  be  found  to  work  satisfactorily.  It  would  be  better  able  to 
deal  with  matters  affectingihe  Board  of  Trade,  and  would  be  able  to 
pay  more  attention  to  tramway  and  light  railway  legislation.  It  was 
suggested  that  a  meeting  to  discuss  the  proposition  should  be  held  and 
that  each  of  the  three  associations  interested  should  appoint  a  deputa- 
tion of  two  to  meet  and  consider  the  question  of  future  amalgamation. 
Of  course,  the  deputations  could  not  pledge  their  associations  to  any 
definite  step ;  the  only  thing  they  could  do  was  to  come  back  to  the 
next  meeting  and  report  what  they  had  done. 

Mr.  GoNATV  said  the  subject  of  amalgamation  had  been  before  them 
for  some  time  now,  and,  in  the  opinion  of  a  great  many  members,  it 
was  felt  desirable  that  they  should  form  one  association  with  the  object 
of  obtaining  a  proper  voice  in  regard  to  light  railway  and  tramway 
matters  which  came  before  Parliament  and  the  Board  of  Trade.  If  they 
could  arrange  terms  for  amalgamation  it  would  be  a  step  in  the  right 
direction.     He  moved  that  a  deputation  be  appointed. 

Mr.  J.  Ward,  who  seconded  the  motion,  fully  endorsed  the  remarks 
of  Mr.  Conaty,  and  thought  the  deputation  should  have  full  power  to 
act. 

The  proposition  was  adopted,  and  it  was  also  resolved  that  the 
President  and  Mr.  C'onaty  should  attend  as  a  deputation. 

The  President  announced  that  a  letter  had  been  received  from  the 

Tramways  and   Light  Railways  Exhibition  Committee,  inviting  their 

presence  and   co-operation   at    the    Electric   Traction    and    Railway 

Exhibition  at  the  Royal  Agricultural  Hall,  London,  from  July  3  to  14. 

It  was  decided  to  accept  the  invitation. 

The  following  members  were  elected  to  serve  upon  the  Executive 
Committee:  Messrs.  A.  L.  C   Fell  (London),  C.  Conaty  (Birmingham), 
A.   R.   Fearnley  (Sheffield),  H.   Mozley   (Burnley),   A.   H.    Bannister 
(Norwich),  H.  Hartley  (Darlaston),  and  R.  W.  Cramp  (Birmingham). 
It  was  resolved  to  hold  the  next  Conference  in  London. 


THE    BRISTOL    TRAMWAYS. 


By  Sydney  E.  Smith 

(Assistant  Traffic  Manager  of  the  Bristol  Trami.ay  Company). 


Having  been  asked  by  your  secretary  to  read  a  paper  descriptive  of 
the  Bristol  tramways  system.  I  shall  endeavour  to  place  before  you  in 
as  concise  a  manner  as  possible  some  interesting  facts  as  to  the  e<iuip- 
ment  and  working  of  the  executive  departments  of  the  Bristol  Tram- 
ways and  Carriage  Company.  Limited.  The  names  of  the  directors 
are  so  well  known  to  such  an  assembly  as  this  that  I  have  only  to 
mention  them  to  bring  to  your  minds  the  great  part  they  have  playe<l 
in  the  introduction  and  development  of  electric  traction  in  this 
country-  Sir  George  White,  Bart.,  chairman  ;  his  brother.  Mr. 
Samuel  White,  managing  director;  Mr.  J.  Clifton  Robinson. 
A.M.I.C.E..  M.LE.E.,  director  and  engineer  to  the  company;  and 
Mr.  J.  H.  Howell,  director.  Mr.  H.  F.  Cooper  is  the  secretary  of  the 
company,  and  my  brother.  Mr.  H.White  Smith,  is  the  accountant. 
Mr.  (ieorge  Matthews  is  the  manager  of  the  carriage  department,  but 
inasmuch  as  the  work  of  this  department  does  not  come  within  tho 
scope  of  my  paper  I  shall  not  enlarge  upon  it. 

The  work  of  the  company  is  carried  on  by  five  executive  depart- 
ments, under  the  direction  of  Mr.  Samuel  White,  the  managing 
director. 

Permanent  Way  and  Boildin*;s  Department. 

Mr.  G.  T.  C.  Edwards,  who  has  been  resident  engineer  to  the  com- 
pany since  1S93,  prior  to  the  introduction  of  electric  traction,  is 
responsible  for  the  work  f»f  the  permanent  way  and  buildings  depart- 
ment. 

The  route  mileage  of  the  system  is  28.J  miles,  of  which  23J  miles  are 
double  track  and  five  miles  single  track.  The  rail  bed  is  composed  of 
Portland  cement  concrete,  6 in.  thick,  and  extends  for  18  in.  on  each 
side  of  the  outer  rails.  The  rails  are  of  the  girder  type  in  36  in.  lengths, 
6in.  deep,  with  7  in.  flange,  and  weigh  9241b.  per  yard.  The  joints  as 
originally  laid  down  were  fished,  mounted  on  sole  plates,  and  secure<l 
by  top  strips.  In  any  reconstruction  anchor  girders  or  chairs  are  used, 
and  rails  anchored  at  intervals  of  al)out  10  ft.  Tiebars  are  fixed  at  ahr  ut 
6  ft.  intervals.  Two  Columbia  0000  or  Crown  Bonds  are  provided  at 
each  joint,  an<l  the  rails  are  cross-bonded  on  sleep  grades. 

The  points  and  crossings  are  generally  of  crucible  cast  steel,  the 
points  being  7  ft.  6  in.  long  with  a  4  ft.  6  in.  tongue,  and  the  crossings  of 
varying  angles,  but  in  most  cases  i  in  8.  Cut  crossings  were  generally 
used  in  the  construction  of  junctions.  We  are  now  adopting  a  point 
12  ft.  Tiin.  in  length  with  a  manganese  tongue  for  the  movable  points 
9  ft.  in  length,  thus  having  the  tongue  longer  than  the  wheel-base  of  the 
cars.     Manganese  crossings  will  also  be  used. 

Of  the  284  miles  of  route  comprising  the  system,  12J  miles  are  paved 
with  granite  setts  4  in.  by  5  in.  by  gin.,  and  the  remaining  16  miles 
with  jarrah,  karri,  or  beech  wood  blocks,  except  on  steep  gradients, 
where  creosoted  deal  is  laid  down.  There  are  many  steep  gradienis 
throughout  the  systeni,  the  three  steepest  being  i  in  10  for  a  length  of 
187  ft.  on  Blackboy  Hill,  i  in  loj  for  400  ft.  on  Redland  Hill,  and  i  in  11 
for  120  ft.  on  Nag's  Head  Hill  The  radius  of  the  sharpest  curve  in 
Bristol  is  28  ft.  6  in.,  and  there  are  a  great  number  of  curves  with  radii 
of  less  than  40ft.  The  most  interesting  curve  is  at  Colston  Street.  This 
curve  has  a  uniform  radius  of  31  ft.  on  a  steep  gradient  and  forms  an 
arc  of  220  degs. 

Rail  corrugations,  which  have  only  made  their  appearance  during 
the  last  two  years  after  three  years  of  rail  wear,  are  causing  consider- 
able work  in  reconstruction.  In  some  cases  the  distance  between  the 
crests  of  the  corrugation  waves  is  as  much  as  8  ins.,  and  from  the  crest 
to  the  bottom  of  the  hollowed  portion  i  in.  This  trouble  principally 
takes  place  on  the  outer  rails  of  long  flat  curves.  We  are  obtaining  a 
machine  fitted  with  carborundum  wheels  to  grind  out  the  corrugations 
in  their  early  stages,  as  once  set  up  their  development  is  rapid. 

In  three  cases  the  depth  between  the  underside  of  railway  bridges 
and  the  surface  of  the  roadway  is  only  16  ft.,  giving  a  clearance  of  S 
in.  from  the  top  of  the  trolley  standard  on  the  cars. 

The  car  dep6ts  are  six  in  number,  and  give  the  following  accommo- 
datiof^ : 

Brlslington        ..   130  Cars.       \      Kingswood  30  Cars. 

Horfield  . .         . .     Tx)      „  St.  George       . .     20 

Staple  Hill        . .     42      „  j      West  Street     .  .•     20      „ 

thus  providing  for  the  housing  of  302  cars. 

Outside  Electrical  Department. 

This  department  is  under  the  supervision  of  Mr.  W.  H.  Munton, 
who  is  responsible  for  the  erection  and  maintenance  of  the  overhead 
work,  the  maintenance  of  the  cable  ways,  and  the  lighting  and  power 
installations  of  depdts  and  offices. 

In  Bristol  may  be  seen  each  of  the  three  types  of  overhead  con- 
struction, brackets  in  the  narrow  streets,  span  wires  in  most  of  our 
thoroughfares,  and  centre  poles  in  the  few  broad  streets  we  possess. 

The  trolley  wire  as  originally  erected  was  of  hard  drawn  copper 
wire  of  o  section  (98  per  cent,  copper,  Mathieson's  standard)  fitted 
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with  the  ordinary  type  of  sweated  ears.  On  repairs  becoming 
necessary  we  stopped  sweating  on  the  ears  and  simply  tapped  over  tlie 
tlanges,  as  we  found  that  in  the  process  of  sweating  the  heat  softened 
the  trolley  wire  and  weakened  it  at  the  point  requiring  the  greatest 
strength.  In  renewing  the  original  work  and  on  routes  with  specially 
heavy  traffic,  we  are  replacing  the  o  section  wire  by  a  wire  of  8 
section,  and  up  to  the  present  the  results  have  well  justified  the  extra 
expenditure  upon  this  heavier  section  wire.  Mr.  Munton  has  designed 
a  very  satisfactory  line  of  fittings  for  this  section  of  wire,  securing  a 
smooth  under-running  path  from  end  to  end  of  the  line. 

Air-gap  section  insulators  are  placed  about  every  half-mile,  and  the 
usual  facilities  are  afforded  at  the  junction  boxes  for  cutting  out  or 
putting  difierent  sections  into  paralKtl 

At  termini  we  are  using  a  special  device  for  reversing  the  trolley  arm 
without  lakin;r  the  trolley  from  tiie  wire,  thus  giving  the  passengers  a 
continuation  of  the  light  from  the  car,  and  materially  reducing  the  time 
required  by  cars  at  each  terminus 

All  feeder  pillars  are  fitted  with  telephones  which  are  connected  up 
to  a  central  switciiboard  at  the  power-station. 

At  two  of  our  central  depots  we  keep  emergency  tower  wagons  with 
a  staff  of  wiremen  in  waiting.  The  wagons  are  equipped  with  the 
latest  pattern  harness  similar  to  that  used  by  fire  brigades. 

The  best  tribute  that  can  be  paid  to  the  work  of  this  department  is 
that  our  cars  run  with  the  trolley  ropes  tied  up  throughout  the  day. 
and  it  is  very  rarely  that  trolleys  leave  the  wire. 

The  bu|k  of  our  cables  are  paper  insulated  and  lead  covered,  and  are 
drawn  into  cement  lined  ducts  which  are  laid  in  concrete  along  the 
routes.  At  intervals  of  about  400  yards  manholes  or  inspection 
chambers  are  provided.  During  the  five  years  this  system  has  been  in 
use  only  three  feeder  cables  have  broken  down,  in  each  case  the 
breakdown  l)eing  caused  by  electrolytic  action. 

Our  workshops  and  car  depots  are  lighted  with  arc  and  incandescent 
lamp.-i,  current  being  supplied  from  the  power-station  at  a  pres.sure  of 
500  volts.     All  our  workshop  machinery  is  electrically  driven. 

I'owek-Station. 

Tlie  pjwer-station.  which  was  built  in  i^tx)  to  the  plans  and  specifi- 
cations of  Mr.  J.  Clifton  Kobinson,  engineer  to  the  company,  is  in  the 
charge  of  Mr.  \V.  II.  Dixon.  It  is  conveniently  situated  in  a  central 
positi:)n,  and  is  built  with  the  whole  length  of  its  frontage  on  the 
harbour.  The  station  is  arranged  in  three  storeys,  the  engine-room 
occupying  the  main  floor,  with  the  boiler-room  immediately  overhead, 
while  over  the  boilers  are  the  coal  storage  bunkers,  economiser,  and 
the  boiler  feed  tanks.  The  basement  contains  the  auxiliary  plant. 
The  building  consists  of  a  steel  framework  built  in  with  brickwork  and 
freestone  facings.  It  measures  iJ7ft.  long,  by  53  ft.  wide.  The 
foundations  of  the  building  consist  of  12  in.  to  14  in.  square  piles 
placed  about  3  ft.  apart,  centre  to  centre,  upon  which  a  steel  grillage 
rests,  binding  a  solid  concrete  bed. 

The  riverside  position  of  the  station  enables  coal  to  be  delivered  by 
c  jlliers  direct  from  South  Wales.  The  main  coal  hopper  consists  of  a 
steel  cylinder  with  a  capacity  of  about  500  tons,  built  on  the  wharf. 
This  hopper  is  fitted  with  a  grab  hoist  driven  by  a  small  high-pressure 
engine  fixed  on  a  platform  at  the  top  of  the  hopper.  This  grab 
descends  into  the  boat  lying  below,  raises  the  coal,  and  drops  it  into 
the  main  hopper.  From  here  the  coal  is  taken  as  required  by  a  Hunt 
gravity  bucket  conveyor,  and  deposited  where  required  in  the  coal 
storage  bunkers  at  the  top  of  the  building  over  the  boilers.  These 
bunkers  have  an  additional  capacity  of  about  300  tons,  making  the 
total  coal  storage  capacity  800  tons. 

There  are  eight  pairs  of  mechanical  stokers  driven  by  a  5-horse 
power  motor  from  either  end  of  the  boilers.  The  ashes  are  taken  from 
the  furnaces  through  a  trap  in  front  of  each  of  the  boilers  into  the 
buckets  of  the  conveyor,  from  which  they  are  deposited  automatically 
in  the  ash  hopper,  which  is  situated  so  that  when  a  sufficient  quantity 
has  accumulated  they  may  be  shot  into  a  barge  at  the  wharf  below. 

The  main  flue  to  the  chimney  is  directly  over  the  boilers,  and  is 
made  of  steel  plates  with  a  lining  of  firebrick.  The  economiser  is 
composed  of  360  tubes  in  3O  sections. 

The  cliimney  stack  is  composed  of  two  parts,  one  being  a  brick 
pedestal  and  the  other  the  steel  shell  forming  the  shaft.  The  interior 
of  the  brick  portion,  however,  is  utilised  for  a  spiral  stairway  leading 
from  the  engine-room  to  the  boiler-room,  where,  at  a  height  of  about 
60  ft.,  the  flue  joins  the  chimney  shaft.  The  total  height  of  the  chimney 
from  the  ground  level  is  260  ft.  The  steel  shell  is  made  of  plates 
varying  from  jj  in.  thick  at  the  bottom  to  Jin.  at  the  top.  It  is  lined 
with  firebrick  to  a  thickness  varying  from  9  in.  at  the  bottom  to  4J  ins. 
at  the  top.  lught  ijin.  holding-down  bolts  pass  down  through  the 
Co  ft.  of  brickwork  and  secure  the  shell. 

Steam  is  generated  in  eight  Babcock  and  Wilcox  boilers.  Each 
boiler  contains  3,140  square  feet  of  heating  surface,  and  can  evaporate 
8,000  gallons  of  water  per  hour,  the  working  pressure  being  160  lb. 
per  square  inch.  The  three  boiler  feed  pumps  draw  water  from  the 
two  tanks  over  the  boilers.  Each  of  these  tanks  has  a  capacity  of 
6,000  gallons,  and  receives  its  supply  from  the  hot- well  in  the  basement. 
The  steam  passes  from  the  boiler  receivers  into  a  header  in  the  boiler- 
room,  and  thence  through  separators  into  the  engine-room  header. 


The  main  engines  consist  of  four  vertical  cross-compound  condensing 
sets  of  the  Reynolds-Corliss  type,  of  from  750  to  1.000-horse  power 
each,  and  driving  four  continuous-current  500  kw.  generators.  The 
cylinders  are  22  in.  and  44  in.  diameter  by  42  in.  stroke.  The  engines 
run  at  <jo  revolutions  per  minute.  The  flywheels  are  16  ft.  in  diameter 
and  are  built  up  of  eight  5-ton  segments.  Two  Bellis  engines  of  75- 
horse  power  each,  driving  a  50  kw.  generator,  are  installed  for  lighting 
work  after  the  main  sets  are  shut  down. 

The  condensing  plant  consists  of  two  Wheeler  surface  condensers, 
each  capable  of  using  about  20,000 lb.  of  steam  per  hour.  The  air- 
pumps  of  i-j^  in.  diameter,  are  of  the  vertical  twin  type,  each  operated 
by  two  steam  cylinders,  7^  in.  diameter  by  8  in.  stroke.  The  circular ing 
pumps  are  of  the  centrifugal  type  and  draw  and  return  their  discliHrgc 
from  and  to  the  harbour.  The  air-pumps  discharge  their  wa:er  into  the 
hot-well  in  the  basement,  from  which  it  is  lifted  to  the  boiler  feed  tanks 
by  pumps  of  the  three-throw  type.  The  wastage  of  water  is  supplied  to 
the  hot-well  from  the  water  company's  mains  through  the  water 
softener. 

l*our  negative  bo(JSters  of  30  kw.  and  one  of  15  kw.  capacity  are 
provided  to  assist  the  return  circuit  from  distant  points  of  the  system. 

The  switchboard  consists  of  0  generator  panels,  i  Hoard  of  Trade 
panel,  5  negative  booster  panels,  3  lighting  panels,  and  21  feedeV 
panels. 

Traffic  Dki'artment. 

This  department,  which  organises  and  operates  the  system  of  cars 
and  keeps  the  rolling  stock  in  a  thorough  state  of  repair,  is  managed  by 
Mr.  Chas.  Challenger,  who  has  been  connected  with  the  tramways  of 
liristol  since  the  first  horse-car  traversed  its  streets  so  long  ago  as 
August,  1875.  In  1900,  on  the  introduction  of  electric  traction  and  the 
extension  of  the  system,  I  was  appointed  assistant  to  Mr.  Challenger. 

The  rolling  stock  consists  of  232  motor  cars,  together  with  i  water- 
ing car,  2  snow  ploughs,  and  21  'buses. 

The  ecjuipment  of  the  motor  cars  is  as  follows :  151  cars  are 
etjuipped  with  G.E.  58  motors  and  13  18  controllers,  and  are  mounted 
on  Peckham  trucks  ;  31  cars  are  equipped  with  G.E.  800  motors  and 
K  2  controllers,  and  also  mounted  on  Peckham  trucks ;  20  cars  are 
etjuipped  with  G.E.  52  motors  and  K  10  controllers,  and  mounted  on 
Brill  trucks;  30  cars  are  ecjuipped  with  B  49  Westinghouse  motors 
and  No.  90  Westinghouse  controllers,  and  mounted  on  McGuire  trucks. 

Three  types  of  brakes  are  used  in  service,  viz.,  the  wheel  brake, 
electric  brake,  and  track  brake.  The  wheel  brake  is  of  the  usual 
rigging.  The  electric  brake  is  of  the  rheostat  type,  and  is  used  con- 
tinually throughout  the  day  for  descending  gradients  and  service  stops. 
You  will  readily  appreciate  that  the  reluctance  of  many  managers  to 
use  this  brake  in  service  is  without  reason  when  I  tell  you  that  during 
1904  only  eight  armature  coils  required  repair  on  the  180  cars  on 
which  this  brake  has  been  constantly  in  use  for  the  past  four  year's. 
To  negotiate  the  many  steep  gradients  of  Bristol,  cars  are  e(|uipped 
with  mechanical  track  brakes.  The  shoes  are  of  ash  wood.  20  in.  in 
length,  and  plugged  alternately  with  hard  wood  and  resin  and  sand. 

Trolley  standards  are  of  the  enclosed  spring  type  and  are  set  on  one 
side  of  the  gangway  on  the  lop  decks  of  cars.  Trolley  heads  are  of  the 
swivelling  type  and  the  wheels  made  of  phosphor  bronze.  Steel  tyres 
are  shrunk  on  to  cast  steel  centres,  and  set  screws  are  not  found 
necessary  to  secure  the  tyres.  The  lifeguards  in  use  are  of  the  well- 
known  Wilson  and  Bennett  type,  and  since  they  were  fixed  to  every  car 
2 J  years  ago  we  have  had  no  fatal  accident  to  record.  A  number  of 
cars  on  each  route  are  provided  with  efficient  track  cleaners  which  are 
lowered  into  the  grooves  of  the  rails  two  or  three  times  a  day  for 
cleaning  purposes. 

Two  circuits  of  five  lamps  in  series  provide  lighting  for  the  interiors, 
destination  indicators,  headlights,  and  platforms.  Electric  trembling 
bells  are  provided  for  use  of  passengers  and  are  operated  by  push 
contacts  within  and  on  the  top  of  all  cars.  The  conductor  signals  to 
the  driver  by  a  mechanical  single  stroke  bell. 

Destination  indicators,  designed  and  patented  by  Mr.  Challenger 
and  myself,  are  fitted  with  translucent  slides  and  display  the  names  of 
the  termini  of  the  route  and  some  well-known  intermediate  points. 
These  slides  do  not  require  changing  at  the  end  of  the  trip.  Spare 
slides  of  other  routes  are  carried  in  a  magazine  in  the  indicator  box. 
Inside  seats  are  upholstered  in  moquette.  Mr.  Challenger's  patent 
waterproof  seats  are  used  on  the  top  decks. 

Car  Repair  Shops. 

The  spacious  depot  at  Brislington  contains  paint  shop,  car-building 
shop,  woodworking  shop,  bandmill,  timber  stores,  fitting  shop, 
armature  room,  and  general  stores,  with  accommodation  for  60  cars 
under  construction  or  repair.  For  the  convenience  of  the  works* 
staff  a  kitchen  and  dining-rooms  have  been  provided  and  are  much 
appreciated . 

All  motors  are  cleaned  and  breaks  adjusted  every  night,  and 
controllers  are  e.xamined  every  night  and  thoroughly  cleaned  every 
other  night.  One  motor  cleaner  is  required  to  overhaul  four  cars  per 
night.  The  cars  are  washed,  brushed  out,  and  all  brasswork  is  cleaned 
every  night.     One  washer  is  required  to  clean  five  cars  per  night. 


Digitized  by 


Google 


538 


THE  TRAMWAY  AND  RAILWAY  WORLD. 


[June  8,  1905. 


Car  Services  and  Staff. 

Sixteen  different  routes  are  traversed  by  the  cars  of  the  company  ; 
yh  minutes  is  the  greatest  interval  between  cars  on  any  route,  and  on 
the  principal  routes  the  intervals  are  from  24  to  5  minutes,  l-'rom  iSo 
to  200  cars  are  run  daily,  while  at  holiday  time  the  whole  of  the  230 
cars  are  put  into  service. 

A  duty  card  is  issued  to  the  driver  of  every  car.  which  shows  to  the 
half-minute  in  addition  to  his  hours  of  duty  his  departure  time  from 
the  termini  on  each  trip,  and  the  exact  time  he  should  pass  some 
intermediate  points  on  the  route  throughout  the  day. 

Conductors  pay  their  receipts  in  to  the  receiving  office  after  the 
completion  of  two,  three,  or  four  journeys,  according  to  the  length  of 
route,  and  are  given  an  acknowledgment  for  every  such  payment. 

Inspectors  are  in  all  c^es  promoted  from  driving,  and  are  employed 
to  supervise  the  running  of  cars  to  correct  times,  the  method  of 
driving  and  the  proper  issue  of  tickets,  and  to  make  frequent  examin- 
ation of  time.  Each  inspector  is  given  a  course  of  training  in  the  shops 
to  enable  him  to  carry  out  small  repairs  on  the  road. 

Drivers  are  held  responsible  for  keeping  time  and  for  the  careful 
handling  of  their  cars.  Each  diiver  on  appointment  is  instructed  at 
the  depot  in  the  parts  of  a  car,  and  after  satisfying  his  examiner  is 
placed  with  old  hands  on  difterent  routes  and  with  different  types  of 
cars.  After  about  a  fortnight's  tuition  he  is  again  examined  and  if 
found  satisfactory  is  given  a  certificate  and  placed  for  one  week's 
practice  on  a  car,  having  complete  charge  of  it,  but  with  a  regular 
driver  at  his  side,  for  which  week  he  is  paid.  We  then  con.sider  him 
fit  to  take  any  car  on  any  route  of  the  system. 

Youths  are  appointed  as  conductors  at  the  age  of  1S-20  years,  and 
take  about  a  week  to  learn  their  duties.  On  reaching  22  years  they 
become  eligible  for  employment  as  drivers  if  otherwise  suitable. 

A  ledger  account  is  kept  at  the  manager's  office  of  the  good  and 
irregular  conduct  of  each  memljer  of  the  staff,  so  that  for  each  ollence 
the  employee  is  judged  in  the  light  of  his  past  record. 

Each  regular  inspector,  driver,  and  conductor  is  given  a  complete 
outfit  each  year,  including  coat,  vest,  two  pairs  of  trou.sers.  two  caps, 
and  a  great-coat.  Each  driver  also  receives  in  addition  a  cap-cover, 
pair  of  leggings,  and  waterproof  coat.  The  spare  staff  are  provided  with 
caps  and  waterproof  coats.  Each  employee  of  the  Company  is  retjuired 
to  contribute  to  a  Provident  Society  in  proportion  to  his  rate  of  pay.  The 
Company  contributes  to  the  funds  annually  a  sum  equal  to  the  total 
subscriptions  of  the  members.  The  Company  engages  and  pays  the 
fees  of  two  doctors  who  attend  every  day  at  the  Company's  surgery,  and 
may  be  consulted  free  of  charge  by  the  employees,  or,  if  too  ill  to 
attend,  the  sick  are  visited  in  their  homes.  Medicine  is  also  provided 
free  of  cost.  On  reaching  the  age  of  O5  years  each  employee  who  has 
been  25  years  in  the  service  of  the  Company  is  entitled  to  retire  on  a 
pension  at  the  rate  of  half  his  pay,  that  is,  50  per  cent,  of  his  wages  at 
the  date  of  his  retirement,  and  for  every  complete  period  of  five  years' 
service  over  the  minimum  of  25  years  the  rate  of  pension  is  increased 
by  5  per  cent,  of  such  rate  of  wages.  The  employees  do  not  con- 
tribute to  the  pension  fund,  which  is  provided  entirely  by  the 
generosity  of  Sir  George  White,  and  the  Managing  Director,  Mr. 
White,  and  the  annual  contributions  of  the  Company. 

Mr.  Ba.vistek,  in  moving  a  vote  of  thanks  to  Mr.  Smith  for  his 
interesting  paper,  referred  to  the  question  of  the  corrugation  of  rails, 
and  remarked  that  he  had  been  lately  reading  a  letter  in  one  of  the 
engineering  papers  from  a  practical  railway  manager  in  India.  This 
gentleman  thought  he  had  discovered  the  cause  of  the  corrugation  of 
rails,  and  he  (the  speaker)  concluded  from  reading  the  letter  that 
corrugation  was  believed  to  be  caused  by  the  rigidity  of  the  road  bed 
upon  which  the  tramway  rails  were  laid,  as  he  had  not  in  the  course 
of  his  experience  seen  any  corrugation  in  cases  where  the  road  bed 
was  of  a  more  elastic  and  yielding  character.  It  must  also  be  remem- 
bered that  the  material  of  which  the  rads  were  made  had  something 
to  do  with  corrugation.  He  had  never  seen  any  signs  of  corrugation 
in  rails  made  of  iron  alone. 

Mr.  Tweed V  seconded  the  motion. 

Mr.  CoNATY  congratulated  Mr.  Smith  upon  his  paper,  which  con- 
tained many  matters  of  interest.  The  pension  fund  was  an  excellent 
institution,  and  a  step  in  the  right  direction,  but  it  was  on  lines  which 
he  was  afraid  all  tramway  companies  could  not  afford.  His  associa- 
tion were  commencing  a  pension  scheme,  but  in  their  case  the  men 
would  be  called  upon  to  contribute,  and  all  the  necessary  funds  would 
not  be  found  by  the  company. 

The  President,  in  the  course  of  furllier  reference  to  the  subject  of 
corrugation,  mentioned  that  in  Hull  the  rails  were  laid  upon  longitu- 
dinal timbers— and  consequently  possessed  a  good  deal  of  elasticity 
yet  in  that  town  they  were  troubled  considerably  with  corrugation. 
He  should  like  to  have  some  information  as  to  the  tension  of  the 
trolley  wheel  upon  the  wire  in  Bristol,  and  the  mileage  obtained. 

Mr.  Tweedy  dealt  with  the  arrangement  of  switches  in  the  junction 
pillars  in  relation  to  the  overhead  feeder  wires.  Referring  to  difficul- 
ties experienced  in  running  overhead  work,  he  mentioned  that  he  had 
tried  to  substitute  a  larger  section  of  trolley  wire  than  that  alreadv 
erected,  but  had  found  gr^at  difficulties  when  using  two  gauges  of  wire 
upon  the  same  system. 


Mr.  Smith,  in  reply  to  Mr.  England's  remarks  as  to  the  difference 
of  mileage  obtained  from  trolley  wheels  upon  his  system  and  that 
obtained  in  Bristol,  pointed  out  that  the  difference  proUibly  arose 
from  the  pressure  exercised  against  the  trolley  wire.  Mr.  England 
had  told  them  that  in  Wakefield  the  pressure  was  about  251b.,  while 
the  practice  in  Bristol  was  to  use  a  tension  of  only  about  20  lb.  He 
might  point  out  that  the  last  51b.  on  the  tension  was  the  51b.  doing 
the  damage. 

The  Fkeside.nt  said  his  experience  had  led  him  to  conclude  that  the 
composition  of  the  wire  had  a  good  deal  to  do  with  the  life  of  the  wheels. 

Mr.  Smith  remarked  that  his  company  had  experimented  with  trolley 
wheels  of  a  composition  which  enabled  them  to  obtain  a  mileage  of 
10.000  miles,  but  it  was  discovered  that  such  a  mileage  result  must  have 
been  obtained  at  the  expense  of  the  life  of  the  trolley  wire.  The  present 
trolley  wheel  in  use  gave  as  much  life  as  he  cared  to  obtain,  having 
regard  to  the  life  of  the  trolley  wire.  He  agreed  with  Mr.  Tweedy  as 
to  the  difficulty  of  using  two  gauges  of  trolley  wire.  It  was  not  only 
impossible  to  do  so  satisfactorily,  but  no  advantage.  As  to  the 
pension  fund  to  which  Mr.  Conaty  had  referred,  they  had  many 
men  in  their  employ  over  60  years  of  age,  and  who  had  nearly  com- 
pleted the  ij  years'  period  of  service  which  entitled  them  to  a  retire- 
ment pension.  The  Company  regarded  these  men  not  as  employees 
in  an  ordinary  sense  of  the  word,  but  as  old  friends  who  deserved  some 
recognition  of  their  whole-hearted  service,  and  so  the  pension  fund 
was  provided. 

Subse<iuently  the  members  of  the  Conference  were  entertained  at 
luncheon  by  the  Bristol  Tramways  Company. 

The  toast  of  "  The  King  "  having  been  honoured, 

The  President  proposed  "Success  to  the  Bristol  Tramways  and 
Carriage  Company,  '  coupling  with  the  toast  the  name  of  Mr 
Challenger,  who  briefly  replied. 

IRON   AND  STEEL  INSTITUTE. 


At  the  opening  of  the  annual  meeting  of  the  Iron  and  Steel  Institute 
in  London  on  May  11,  a  motion  congratulating  Mr.  Carnegie  upon  his 
two  years  «)f  office  was  moved  by  Sir  William  Lloyd  Wise  and 
unanimously  passed.  Mr.  Carnegie,  the  first  man  not  a  British  subject. 
ap|X)inted  president  of  the  institute,  in  returning  thanks,  said  that  he 
had  a  great  advantage  over  most  Americans  he  was  born  in  Scotland. 
As  he  grew  older,  however,  all  the  petty  distinctions  of  nationalities 
passed  into  nothingness.  He  believed  in  his  soul  that  English  speaking 
men  would  never  stand  opposed  to  each  other,  but  side  by  side.  He 
hoped  that  they  would  in  the  future  find  not  only  Americans,  but 
Cermans  and  Swedes  and  men  of  other  nationalities  in  order  that  the 
institute  might  become  cosmopolitan. 

The  new  President  of  the  Institute  (Mr.  K.  A.  Hadfield,  of  Sheffield), 
after  announcing  a  donation  of  ^5,000  from  Mr.  Carnegie,  delivered 
the  presidential  address.  The  Prophet  Daniel's  statement,  "  Iron 
breaketh  in  pieces,  and  subdueth  all  things,"  was,  he  said,  as  true  to-day 
as  when  it  was  uttered.  The  three  main  arteries  of  modern  progress 
the  railway,  the  steamship,  and  the  electric  telegraph — would  never 
have  existed  without  the  aid  of  metallurgy.  But  there  were  still  many 
great  and  complicated  problems  in  that  field  to  be  solved.  Higher 
speeds,  increased  wear  and  tear,  the  outcome  of  modern  requirements, 
demanded  the  consideration  of  the  most  complex  questions,  and  he 
would  ask,  "  Had  they  risen  to  the  occasion  ?  "  Did  they  guard  well 
the  lives  and  safety  of  the  people  ?  The  only  possible  way  to  make 
satisfactory  progress  was  to  combine  the  practical  with  the  theoretical 
in  the  training  of  metallurgists.  Rule  of  thumb  methods  no  longer 
sufficed.  He  would  like  to  take  a  striking  itl^tance  of  the  world's  in- 
debtedness to  the  metallurgist.  There  were  not  far  short  of  100,000 
railway  locomotives  in  the  world  (43,000  in  America  alone),  representing 
probably  a  value  of  ;rjoo,ooo,ooo  sterling.  Evary  pound  of  material  in 
their  construction  had  to  pass  through  the  hands  of  the  metallurgist, 
and  the  whole  of  the  working,  up  to  the  finished  form,  had  been  done 
with  machines  the  manufacture  of  which  was  the  result  of  his  labours. 
The  important  position  occupied  by  the  metallurgist  was  further  shown 
by  an  estimate  by  Mulhall,  who  gave  the  world's  output  of  industries  at 
^12.340.000,000  to  ;£■  14.000,000.000,  out  of  which  ;f 604, 000,000  were 
direct  metallurgical  products,  of  which  the  United  Kingdom  and  United 
States  of  America  produced  /;i40,ooo,ooo  and  /■229,ooo,ooo  respectively. 

KrtiHY  En(.inei:kinc;  Society.  The  Rugby  1-Zngineering  Society 
paid  a  visit  of  inspection  to  the  generating  station  of  the  London 
Underground  Electric  Railways  Company,  at  Ix^t's  Road.  Chelsea,  on 
May  20.  Seventy-five  of  the  members  availed  themselves  of  the 
opportunity  granted  through  the  courtesy  of  Mr.  J.  R.  Chapman, 
general  manager,  of  inspecting  what  is  probably  the  largest  generating 
station  in  the  kingdom.  The  party  travelled  to  London  in  special 
reserved  saloon  coaches,  which  were  also  attached  to  the  train  for  the 
return  journey.  The  whole  of  the  station  was  thrown  open  for 
inspection,  and  the  members  of  the  party  were  allowed  access  to  all 
parts  of  the  installation,  with  the  single  exception  of  the  switchboard, 
which  was  closed,  due  to  the  fact  that  it  was  in  operation. 
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THE    VALTELLINA    RAILWAY. 


Operations   and   Tests. 


By  E.  Cserhati. 


The  main  railway  in  the  north  of  Italy,  generally  known  as  the 
Valtellina  line,  was  opened  for  regular  service  on  July  10,  1904,  and  is 
now  carried  on  by  the  Rete  Adriatica.  This  railway  company  took 
over  the  whole  plant  erected  by  Ganz  and  Company,  of  Budapest, 
three  months  prior  to  the  expiration  of  the  period  of  guarantee.  As 
the  line  had  previously  been  worked  regularly  for  21  months,  the 
experience  of  2 J  years  allows  of  the  dififerent  items  of  working  cost  to 
be  stated  fairly  reliably.  On  the  other  hand  thorough  tests  have  been 
made  by  the  engineers  of  the  railway  company  in  regard  to  the 
working  efficiency  and  other  important  features  of  three-phase  railway 
working.  In  the  following  will  be  given  a  brief  summary  of  the 
experience  and  results. 

Working  Cost. 

Expenses  for  staff  and  material  for  the  Morbegno  power  plant,  for 
the  period  from  July  i,  1903.  to  June  31,  1904,  amount  to  21,553  lire. 
During  this  period  3,420.502  killowatt-hours  have  been  generated. 
Direct  expenses  for  generating  a  kw.  hour  therefore  amount  to  o  63 
c^ntesimi,  /.<'.,  about  o  o6d. 

Expenses  for  staff  and  material  incurred  for  maintaining  and 
inspection  of  working  conductors,  poles  and  transformer  stations, 
amount  to  329  lire  per  kilometer  of  permanent  line,  i.e.,  about  21  7 
lire  per  mile. 

Excuses  for  maintaining  and  revision  of  rolling  stock,  including 
electrical  equipment  and  mechanical  part,  per  locomotive  or  motor- 
car kilometer,  amount  to  436  centesimi,  i.e.,  about  o-66d.  per 
locomotive  or  car-mile. 

The  total  expenses  for  traction  service,  including  lubricating  and 
cleaning  material  as  well  as  staffs  salary,  amount  on  the  average  per 
year  for  the  period  with  but  partly  electrically-driven  goods  trains  to 
I  97  lire,  and  for  the  period  with  trains  conveyed  exclusively  elec- 
trically to  1-71  lire  per  1,000  ton-kilometers,  i.e.,  2s.  6d.  and  2s.  2d.  per 
1,000  ton-miles  respectively. 

The  corresponding  expenses  on  a  steam  traction  line  in  Austria 
selected  by  way  of  comparison,  owing  to  its  representing  conditions 
similar  to  the  Valtellina  Railway  as  regards  curves  and  gradients, 
although  with  a  30  per  cent,  denser  traffic,  amounted  to  4-20  lire  per 
1. 000  ton-kilometers;  hence  the  savings  effected  in  traction  expenses 
correspond  in  the  first  case  to  3  98  per  cent,  interest  on  first  cost  or 
capital  expenditure,  and  in  the  second  case  to  553  per  cent.  Besides 
the  gratuitous  lighting  of  all  stations  and  motor-cars,  as  well  as  heating 
of  the  latter  is  assured. 

Current  Consumption  Tests. 

During  the  two  years'  operation  of  the  Valtellina  line  thorough  tests 
have  been  made  as  to  current  consumption  and  recuperation  on  levels 
and  on  gradients,  as  well  as  the  energy  consumed  at  starting  the  trains. 
These  tests  have  been  undertaken  by  the  engineers  of  the  Kete 
Adriatica.  Messrs.  Novi  and  Donati,  under  the  co-operation  and 
superintendence  of  Mr.  Celeri,  engineer  to  the  Italian  General 
Inspection  Service.  The  results  were  published  at  the  Congress  of 
Italian  electricians  held  at  Bologna  in  1904.  The  test  results  stated 
hereafter  are  taken  from  these  publications. 

As  cited  above  3,402,502  kilowatt-hours  have  been  generated  at  the 
Morbegno  power  plant  during  a  year.  The  number  of  ton -kilometers, 
including  weight  of  locomotives  and  the  electrical  equipment  of  motor- 
cars, for  the  same  period  amounts  to  76,845,265.  Therefore  the  energy 
consumption  per  ton-kilometer  amounted  to  44  3  watt-hours  measured 
at  the  distributing  board  of  the  power-station,  equal  to  71 -.j  watt-hours 
per  ton-mile. 

In  these  figures  are  included  : 

1.  The  energy  required  for  the  traction  of  trains. 

2.  AH  the  losses  arising  from  the  distributing  switchboard  of  the 

power-station  to  the  wheel  periphery  of  the  rolling  stock. 

3.  The  current  consumption  for  lighting  all  stations  with  1,254  in- 

candescent lamps  of  16  c.p. 

4.  Current  consumption  for  lighting  and  heating  the  motor  cars  and 

locomotives. 

5.  Consumption  of  accumulator  charging  stations  equipped  with  two 

motor-dynamos,   each  of    21  kw.  capacity  on  the  continuous- 
current  side. 

6.  Consumption  of  tool  machinery  at  the  workshop  of  Lecco. 

7.  E^rgy  required  for  the  shunting  service. 

8.  "Energy  consumed  during  various  tests  made  for  the  purpose  of 

inspecting  the  electrical  apparatus  and  equipment. 
Tl^e  above-mentioned  figures  showing  the  energy  consumption  of 
44 '3  -watt-hours  have  been  established  by  the  engineers  of  the  Rete 
Adriatica  in  thorough  accordance  with,  but  independently  from.  Ganz 
and  Company,  for  any  period  of  the  service. 


The  net  consumption  per  ton-kilometer  has  been  established  by 
means  of  a  motor-car  specially  equipped  for  the  purpose,  being  fitted 
out  with  ammeter  and  recording  wattmeters  for  both  overhead  phases. 
The  average  of  20  tests  showed  a  consumption  of  31  watt-hours  per 
ton-kilometer,  i.e.,  50  watt-hours  per  ton-mile  measured  in  the  car. 
This  figure  quite  agrees  with  the  test  results  obtained  by  the  staff  of 
Ganz  and  Company. 

These  tests  were  extended  with  a  view  to  establishing  the  net 
consumption  in  the  power-station,  the  train  used  for  the  purpose 
having  run  dunhg-  the  night  after  the  termination  of  the  regular 
sen-'ice.  The  current  consumption  per  ton-kilometer  amounted  to  34-9 
watt-hours  and  therefore  the  working  efficiency  of  the  system  to  88  8 
per  cent. 

In  order  duly  to  appreciate  the  importance  of  the  figures  quoted,  it 
must  be  borne  in  mind  that  the  profile  of  the  Valtellina  Railway  is  a 
very  unfavourable  one,  the  average  gradient  of  the  whole  line  as  taken 
for  both  directions  amounting  to  2-5  per  cent.  That  is,  a  train  running 
through  all  sections  in  each  direction,  from  one  end  to  the  other  and 
returning  to  the  starting  point,  must  be  lifted  about  5275  meters,  which 
height  corresponds  to  the  mentioned  average  gradient,  the  length  of  the 
run  being  2  x  106  5  =  213  km. 

The  section  between  Lecco  and  Colico  on  which  the  energy  con- 
sumption tests  were  carried  out  shows  an  average  gradient  of  21  per 
cent.  ;  hence  the  31  watt-hours  must  be  regarded  as  the  specific 
consumption  per  ton -kilometer  at  a  speed  of  60  km.  =  37*2  miles  at  a 
continual  gradient  of  2  i  per  cent,  including  starting. 

For  acceleration  from  rest  to  a  speed  of  60  km.,  95  watt-hours  are 
required  per  ton  weight ;  losses  arising  in  the  motor  and  rheostat 
amount  to  6  watt-hours  per  ton-kilometer.  Assuming  an  efficiency  of 
85  per  cent  for  the  motors,  the  motor  losses  amount  to  4-6  watt-hours, 
so  that  there  remain  but  1*4  watt-hours  for  rheostat  losses,  t.^.,  4^  per 
cent,  of  the  total  specific  consumption. 

A  120  ton  train  consumes  13  watt-hours  per  ton-kilometer  at  a  speed 
of  60  km.  while  continually  running  on  level  track.  A  motor-car 
running  singly  requires  48  watt-hours  per  ton-kilometer,  including 
starting  energy.  The  large  difference  as  compared  with  the  13  watt- 
hours  for  a  120  ton  train  is  due  to  air  resistance  which  is  diminished  in 
by  far  a  smaller  measure  than  the  train  weight. 

It  will  be  seen  that  in  the  light  of  economical  considerations  it  does 
not  appear  to  be  advisable  to  replace  heavy  trains  by  numerous  light 
trains  or  cars.  Moreover,  it  is  not  justifiable  to  attach  s  >  much  im- 
portance to  rheostat  losses  arising  at  starting  as  often  is  done,  as  in 
fact  these  Ic^sses  are  very  small  compared  to  the  whole  energy  con- 
sumption. 

Recuperation  of  Energy. 

It  ie  well  known  that  alternating-current  induction  motors  have  the 
peculiarity  of  restoring  energy  to  the  line  when  running  on  down 
grades  of  a  certain  incline  which  varies  according  to  traction  resist- 
ance, while  the  speed  is  maintained  constant  in  a  practical  sense. 

The  practical  value  of  this  peculiarity  has  very  often  been  doubted. 
However,  the  respective  tests  not  only  proved  the  possibility  of  recu- 
peration, but  settled  at  the  same  time  the  quantity  of  energy  which 
would  be  recuperated.  On  a  section  with  a  down  grade  of  20  per  cent., 
with  a  120-ton  train  and  about  30  km.  speed,  28*2  watt-hours  i.i,, 
about  80  per  cent,  of  the  energy  has  been  recuperated  which  otherwise 
would  have  been  lost  in  braking.  The  exceedingly  favourable  result  . 
in  regard  to  energy  consumption  on  the  Valtellina  line  is  due  chiefly 
to  this  circumstance. 

The  question  as  to  how  to  utilise  the  energy  recuperated  has  likewise 
been  often  discussed.  The  simplest  solution  would  evidently  be  to 
equip  for  electric  traction  not  only  the  steep  ramps  of  mountain  lines, 
but  also  the  adjoining  level  sections,  in  order  to  assure  the  utilisation 
of  the  return-current  of  descending  trains. 

The  energy  recuperation  may  be  taken  advantage  of  not  only  when 
trains  run  on  down  grades,  but  also  when  stopping,  provided  that  the 
motors  are  designed  for  cascade  working.  In  this  case  the  speed  will 
be  reduced  to  a  fraction  of  synchronous  speed  when  switching  over 
to  cascade  connection,  and  the  energy  which  has  been  required  for 
train  acceleration  from  rest  to  full  speed  is  partly  given  back  by  the 
moving  train  masses.  The  current  recuperated  in  this  way  amounts 
to  from  35  to  40  per  cent,  of  the  acceleration  energy,  and  to  about  10 
per  cent,  of  the  total  consumption. 

This  advantage  becomes  of  the  utmost  importance  in  suburban 
railway  service  where  Heavy  trains  have  to  be  started  and  stopped  in 
relatively  short  distances.  It  has,  for  instance,  been  proved  in  a 
project  worked  out  for  the  Vienna  suburban  lines,  that,  with  a  four 
step  cascade  connections  by  means  of  one  or  two  parallel  working 
primary  and  two  secondary  motors  connected  in  different  combina- 
tions, more  energy  will  be  given  back  at  stopping  than  the  rheostat 
losses  amounted  to  at  starting. 

The  importance  of  these  facts  cannot  be  denied  in  the  case  of  main 
railways  wheq^looking  at  the  matter  from  an  economical  point  of  view, 
inasmuch  as  mixed  and  local  trains  must  be  stopped  rather  frequently 
from  a  high  running  spwcd.  The  acceleration  of  these  trains 
represents  an  important  part  of  the  total  energy  required.  With  a 
simple  cascade  working.  35  to  40  per  cent,  of  this  energy  as  above 
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mentioned  may  be  saved ;    with  four-step  cascade  connections  even 
more. 

In  the  case  of  hydro-electric  pow^r-stations  the  energy  recuperation 
is  so  far  of  importance,  as  it  allows  of  a  line  with  denser  traffic  or 
greater  length  being  worked  from  the  same  plant  than  would  be  the 
case  without  recuperation.  With  steam  plants  much  saving  is  effected 
in  working  cost. 

Energy  Consumption  as  a  Function  of  Gradients. 

For  a  certain  speed  the  energy  consumption  may  be  represented 
very  simply  as  a  function  of  the  gradient.  Assuming  that  the  motors 
work  with  an  efficiency  of  100  per  cent.,  the  energy  consumption  per 
ton  kilometer  expressed  in  watt-hours  will  be : 

s  ^  c  (w  ±  /■) 
c  being  constant,  w  the  resistance  in  level,  and  /  the  gradient  repre- 
sented in  meters  per  kilometer.  The  upper  sign  is  lo  be  applied  on  up 
grades,  the  lower  one  on  down  grades.  The  equation  represents  two 
straight  lines  cutting  the  ordinate  axis  at  the  same  point.  Halving 
the  sum  of  the  ordinates  we  get  the  average  current  consumption  at  a 
total  cycle  of  running  in  both  directions  with  due  regard  to  recupera- 
tion. The  equation  shows  that,  provided  motors  would  work  with  an 
efficiency  of  100  per  cent.,  the  average  current  consumption  would  be 
the  same  on  inclined  lines  as  on  level  ones. 


The  difference  in  favour  of  the  three-phase  system  allowing  recu- 
peration on  down  grades  is  as  follows : 


1^ 

^ 

"" 

n 

n 

— 

n 

— 

— 

— 

~ 





n 

n 

— 

ix' 

tte 

y 

1^' 

tse 

y 

1 

«« 

^\ 

1 

m 

,y 

y 

T 

too 

K. 

^ 

f* 

, 

P 

X 

» 

■^ 

fi' 

\^ 

— 

-  ■ 

\^ 

^- 

V 

\\ ' 

f^ 

u 

tf^ 

-y 

,J- 

^ 

f^ 

-^ 

1 

*iO 

^.f," 

^ 

& 

^ 

W- 

y» 

1/ 

f^ 

> 

-if 

,-i 

y*i 

^ 

v> 

t^ 

;^ 

jri 

«^ 

' 

1 

(0 

> 

^ 

f 

**l' 

cU 

r  1 

ioa 

wn 

fi£- 

n  c 

ro 

^ 

ij 

d\ 

io_ 

— 

-^ 

"^1 

A 

^ 



u* 

*st 

-Hi 

r^ 

■^ 

tta 

i»/t 

--^ 

1 

0 

*s 

s 

! 

^ 

— 1 

•0 

< 

/ 

i9 

V, 

^ 

^J 

4A 

V 

^ 

;^*, 

k» 

<i 

^"J 

iO 

^ 

^, 

to 

^ 

^ 

r^ 

w 

V* 

f^ 

<N 

V^ 

)0 

'V 

tor 

. 

^ 

- 

— 

J 

V 

* 

» 

lA     1 

« 4 

, 
'/ 

*' 

I    1 

X   1 

t  f 

»  i 

^j 

«  J 

i     J 

4    J 

*  h 

d   4 

t      4 

i  i 

•  4 

'A 

With  gradients  of 

At  a  speed  of  30  km. 
..       60    ., 


10  % 


40^ 
90  * 


20  %     I     30  % 


100  * 
150' 


132  ' 
200  '^ 


165% 
250% 


43%' 


169' 


Fly-wheel  Effect. 


As  will  be  seen  by  the  watt-diagrams  (Fig.  3)  taken  at  the  Morbegno 
power-station,  the  current  rushes  arising  owing  to  the  starting  of  even 
the  heaviest  trains  do  not  represent  higher  peaks  than  about  70  to  80  per 
cent,  of  the  energy  requirements  corresponding  to  the  average  con- 
sumption of  the  train  just  running  on  the  line.  This  favourable 
circumstance  is  due  in  the  first  place  to  the  use  of  water  rheostats 
allowing  of  a  smooth  starting,  so  that  passengers  would  not  be  able  to 
notice  the  starting  moment ;  accordingly  no  sudden  current  rushes 
can  arise,  while  the  current  gradually  increases.  In  the  second  place 
it  is  due  to  the  peculiarity  of  induction  motors  to  take  no  current  from 
the  line  as  soon  as  the  periodicity  is  reduced  by  about  i  to  2  per  cent. ; 
if  the  latter  is  further  diminished,  then  even  current  is  given  back  to 
the  feeding  conductors. 
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Fif.  L— Speed,  31  km.  (19  3  miles)  pe.<  hour     Drawbar  pull,  8.CO0  kg. 
Traction  resistance,  4  kg.  per  ton. 


Fig.  2 


-Speed,  62  km.  (38*6  miles)  per  hour.    Drawbar  pull,  5,000  kg. 
Traction  resistance,  6  kg.  per  ton 


If  we  consider  the  motor  efficiency  which,  as  is  well  known,  grows 
with  the  load,  the  current  consumption  up  grades  will  be  : 

\  -  c.  --  {w  -f  /•) 
and  recuperation  on  down  grades  : 

^a   -  ^'  V  (w  -  i) 

By  means  of  these  quantities  and  the  curves  showing  motor  efficiency 
at  different  loads,  the  curves,  Figs,  i  and  2,  have  been  drawn  ;  they 
show  the  current  consumption  and  recuperation  on  down  grades  from 
o  to  45  per  cent.,  and  for  speeds  ranging  from  30  to  60  km.  The  half  of 
the  algebraic  sum  of  ordinates  represents  also,  in  these  cases,  the  actual 
consumption  at  a  cycle  up  and  down  the  hill.  As  will  be  seen,  the 
consumption  increases  with  growing  gradients  relatively  slowly,  espe- 
cially at  higher  speeds,  on  account  of  the  motor  efficiency  at  single 
connection  being  higher  than  in  cascade. 

Where  the  curve  cuts  the  abscissae — when  running  down  the  hill — we 
get  the  down  grade  on  which  the  train  requires  no  energy  for  traction. 

In  Figs.  I  and  2  the  curve  has  been  drawn  out  which  gives  the 
energy  consumption  when  the  tram  descends  without  recuperation,  no 
energy  being  required  in  the  latter  case  ;  we  therefore  get  the  average 
consumption  for  a  cycle  by  halving  the  ordinates  for  the  run  up 
grades. 

From  the  above  it  will  be  clearly  recognised  how  the  economy 
increases  with  a  system  affording  recuperation  compared  with  one 
lacking  that  quality. 


When  starting  a  heavy  train,  therefore,  the  number  of  revolutions 
of  the  generators  and  prime  movers  is  reduced,  and  the  periodicity 
diminished ;  consequently  the  short-circuited  motors  of  the  running 
trains  will  take  no  current  so  long  as  their  speed  drops  to  the  value 
corresponding  to  the  number  of  revolutions  at  the  power  plant.  In 
this  way  the  latter  discbarges  at  the  current  rushes.  Should  it  happen 
that  the  number  of  revolutions  of  the  generators  be  reduced  suddenly 
by  more  than  2  per  cent.,  current  would  be  restored  to  the  feeding  line 
by  the  motors  of  all  moving  trains ;  that  is  to  say,  the  totality  of  the 
moving  train-masses  would  represent  a  huge  flywheel  having  the  effect 
of  attenuating  in  a  high  measure  the  rush  of  current.  This  is  an 
exceedingly  valuable  peculiarity  of  ihe  three-phase  traction  system 
which  should  be  duly  appreciated,  as  up  to  the  present  time  ver)'  little 
or  almost  no  attention  has  been  paid  to  it. 

External  Slip-ring.s. 

On  the  latest  tyf>e  of  the  Valtellina  locomotives  the  slip-rings  are  not 
arranged  between  the  locomotive  frames,  but  outside  of  them,  as  by 
this  arrangement  accessibility  and  supervision  are  facilitated,  and  the 
space  inside  the  frame  which  would  be  required  for  the  slip-rings  is 
saved  for  the  motor-body.  It  is  therefore  possible  to  fit  in  much  more 
powerful  motors  than  would  be  the  case  with  slip-rings  arranged 
inside. 

Thisarrangement  necessitates  the  passingof  the  three  endsof  the  rotor- 
winding  through  the  hollow  crankshaft  to  the  three  slip-rings.     There 

*  With  such  heavy  gradients  as  represented  by  the  lasi  figures  a  speed  of  60  km, 
has  not  been  applied  for  the  time  being. 
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is  no  difficulty  in  carrying  out  this  arrangement  with  three  conductors 
insulated  from  each  other,  whereas  if  the  collector  of  a  continuous  or 
single-phase  alternating-current  motor  were  arranged  in  this  way,  more 
than  100  conductors  would  necessarily  have  to  be  brought  out. 

The  possibility  of  thus  equipping  the  locomotive  with  very  powerful 
motors  should  be  well  appreciated,  for  the  smaller  the  number  of 
motors  for  a  certain  capacity,  the  less  the  weight,  and  the  simpler  the 
mechanical  features  of  the  electric  locomotive.  The  three-phase  motor 
is  the  only  one  that  renders  the  utilization  of  the  advantage  possible. 

Energy  Consumption  Compared  with  that  of  other  Systems. 

The  current  consumption  per  ton-kilometer  is  influenced  by  a  great 
many  circumstances,  such  as  speed,  gradient,  curves,  weight  of  train, 
distance  between  stations,  etc.  It  is  therefore  difficult  to  compare  the 
figures  showing  consumption  of  different  railways  equipped  for  different 
traction  systems. 

Moreover,  very  little  information  is  to  be  found  in  the  respective 
publications  in  regard  to  energy  wanted  on  main  railways  or  on  lines 
with  main  railway  traffic.  Even  this  information  applies  to  the  con- 
sumption measured  in  the  car,  but  not  on  the  distribution  board  of  the 
power  plant. 

The  gross  consumption  of  44  watt-hours  per  ton-kilometer,  which 
includes  all  losses  and  the  consumption  of  all  the  electric  apparatus  on 
the  Valtellina  Railway,  must  be  regarded  as  a  very  low  one,  as  most  of 
the  figures  known  concerning  other  lines  and  representing  the  con- 
sumption in  the  car,  are  higher.  Further,  it  must  be  considered  that 
with  direct-current  lines  the  losses  arising,  from  the  distribution  board 
of  the  power  plant  to  the  rotating  transformer  sub-stations,  amounts  to 
about  20  per  cent. 

On  other  systems  a  net  consumption  as  low  as  31  watt-hours 
(measured  in  the  car)  has  never  been  reached  before,  and  with  a  profile 
as  low  as  that  of  the  Valtellina  Railway. 
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It  is  to  be  remembered,  however,  that  the  line  has  no  gradients, 
except  2  per  cent,  on  a  500  meter  section. 

In  a  project  worked  out  by  Ganz  and  Company,  for  the  Vienna 
Suburban  Railway,  the  watt-consumption  of  a  train  of  the  same  weight 
at  a  maximum  speed  of  31  km.,  and  an  average  distance  of  906  m  has 
been  stated  at  30  7  watt-hours,  and  the  firm  was  prepared  to  guarantee 
that  figure.  In  this  case  also  the  difference  amounted  to  45  per  cent, 
in  favour  of  the  three-phase  system,  although  on  the  Vienna  line  there 
are  gradients  up  to  29  per  cent. 

According  to  a  pubHcation  in  the  Zeitschrift  fur  Elektrotechmk,  No.  3, 
of  1905,  the  Stubaithal  Railway  requires  70  watt-hours  per  ton-kilo- 
meter. The  corresponding  energy  consumption  has  been  figured  out 
on  the  basis  of  an  exact  profile  of  the  above  line  for  three-phase  trac- 
tion with  the  same  speed  as  that  given  in  the  cited  publication  and 
without  using  cascade  connection.  For  a  complete  cycle  run  in  both 
directions  with  a  train  supposed  to  come  back  to  the  level  of  departure, 
an  average  consumption  of  29  4  watt-hours  pet  ton-kilometer  has  been 
arrived  at  in  the  car,  equal  to  about  31  watt-hours  measured  at  the 
feeding  point.  This  low  figure  is  accounted  for  by  the  recuperation 
when  trains  run  down  the  hill,  which  amounts  to  27  6  watt-hours, 
whereas  the  consumption  of  a  run  up  grades  is  57  watt-hours  per  ton- 
kilometer. 

The  above  figures  relating  to  energy  consumption  on  single-phase 
railways  are  taken  from  publications  of  the  contracting  firms ;  those 
relating  to  the  three-phase  system  have  been  ascertained  by  official 
tests  of  the  Rete  Adriatica,  or  at  least  represent  conclusions  drawn 
from  the  latter. 

The  peculiarities  of  the  three-phase  traction  system  as  discussed  in 
the  foregoing  represent  the  following  advantages :  (i)  The  possibility 
of  recuperating  the  energy  stored  up  in  the  moving  trains  when  the 
speed  is  being  reduced  at  stopping,  and  the  energy  as  represented  by 
the  train  running  on  down  grades;  this  energy  reappears  in  the  form 
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Fig.  3.— Wattnneter  Reading  at  Power  Plant. 


P'igures  relating  to  consumption  on  direct-current  lines  do  not  offer 
any  particular  interest,  as  nobody  is  likely  to  think  nowadays  of 
equipping  any  line  of  great  length  with  the  direct-current  system,  as 
this  system  is  more  expensive  both  as  regards  first  cost  and  working 
expenses.  More  attention  should  be  paid  to  the  respective  figures  of 
single-phase  railways  which,  on  the  whole,  offer  the  same  advantages 
in  regard  to  energy  transmission  on  an  extensive  railway  net-work,  as 
the  three-phase  system.  In  August,  1904,  there  were  published  inter- 
esting results  of  tests  carried  out  by  the  General  Electric  Company,  on 
an  experimental  line  equipped  between  Schenectady  and  Ballston. 
A  test  run  has  been  made  there  with  the  same  motors,  the  latter  having 
been  fed  alternately  with  direct  and  single-phase  alternating-current. 

The  record  shows  the  following  energy-consumption  : 
53'5  watt-hours  for  direct -current,  and 
78  I  watt-hours  for  single-phase  alternating-current. 

Hence  46  per  cent,  more  current  has  been  consumed  by  the  same 
motor  under  identical  conditions  for  single-phase  alternating  current, 
than  for  direct -current.  No  further  evidence  need  be  furnished  that 
three-phase  motors  may  be  built  with  at  least  as  high  an  efficiency  as 
that  of  direct-current  motors,  and  therefore  conclusions  may  be  drawn 
from  the  above  test  results  as  to  the  mutual  behaviour  in  reference  to 
energy  consumption  of  three-phase  and  single-phase  traction  motors. 
The  latter  will  require  about  40  to  50  per  cent,  more  energy  than 
three-phase  motors,  provided  that  conditions  are  the  same  as  those 
prevailing  in  the  mentioned  tests. 

According  to  Glaser's  Analen,  1904,  No.  3,  the  Neiderschoneweide- 
Spindlersfeld  monophase  railway  of  41  km.  length  requires  45  watt- 
hours  per  ton-kilometer  at  a  distance  of  908  meters  between  stations, 
with  a  maximum  speed  of  34  4  km.  and  with  a  train  weight  of  170  tons. 


of  electric  current  being  equivalent  to  the  greater  part  of  the  first. 
This  circumstance  results  in  a  very  low  consumption.  (2)  To  reduce 
by  the  fly-wheel  effect  the  current  rushes  arising  owing  to  the  starting 
of  trains.  (3)  The  possibility  to  arrange  the  slip-rings  apart  from  the 
motors,  and  thus  to  utilise  the  whole  space  available  inside  of  the 
locomotive  frame  for  placing  the  motors. 

These  advantages  are  obtained  only  by  the  use  of  induction  motors, 
amongst  the  different  types  of  which  the  three-phase  motor  aFone  has 
been  found  suitable  for  traction  purposes. 

Steam  locomotives  may  run  with  any  desired  speed  within  certain 
limits,  which  are  fixed  by  the  capacity  of  the  boiler  and  the  security 
of  service.  The  behaviour  is  similar  with  direct  and  single-phase 
current  series  motors,  whereas  polyphase  motors  will  run  but  at  a  few 
determined  speeds,  according  to  the  frequency,  number  of  poles,  and 
diameter  of  driving  wheel. 

This  attribute  of  polyphase  traction  has  at  first  been  regarded  as  a 
drawback ;  now,  however,  the  peculiarity  in  question  is  recognised  as 
an  advantage  by  experienced  railway  men.  The  chief  condition  of  a 
regular  traffic  is  exact  observation  of  the  time-table  ;  all  working 
systems  allowing  the  staff  to  regulate  the  speed  require  a  trained  staff 
which,  as  it  were,  grow  into  living  tachometers.  Such  experienced 
drivers  will  only  do  a  safe  service  on  lines  with  which  they  are  well 
acquainted,  and  therefore  their  employment  is  limited. 

The  polyphase  alternating-current  traction  system  does  not  require 
such  a  thorough  training  of  the  drivers,  owing  to  the  speed  remaining 
automatically  constant  without  regulation  after  having  reached  a  value 
peculiar  to  the  system.  Indeed,  even  on  lines  with  a  variable  profile, 
the  speed  diagrams  taken  from  actual  service  are  almost  horizontal 
lines.  Thus,  individual  skill  of  the  staff  is  nearly  eliminated,  being 
required  only  for  correct  starting  and  stopping. 
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ANALYSES  OF  TRAMWAY   REPORTS. 


LIVERPOOL  CORPORATION  TRAMWAYS. 


NKT    MVKNUK    AOOOUNT. 


YEAR  TO  DECEMBER  31,  1904. 

Horse  system  acquired.  January,  1897. 
Electric  traction  inaugurated,  November,  1898. 


Borrowing  powers 

L'^ans  outstanding  

Sinking  Fund 

Amount   withdrawn   from   Sinking   Fund    to    meet 

Capital  Expenditure 

Reserve.  Renewal,  and  Depreciation  Funds. . 


i 
2.355.600 

1. 723.194 
342.558 

30.032 
211,387 


s.  d. 


Permanent  way  (including  overhead  equipment) 

Land  and  buildings  

Workshop  tools  and  sundry  plant 

Cars  

Other  rolling  stock  

Parliamentary  expenses 

Preliminary  expenses 

Purchase  of  Liverixx)l  tramway  undertaking 
Purchase  of  Garston  tramway  undertaking  . . 

Total  


i  s.  d. 
866,074  o  o 
166,727 

6,316 

289,446 

7.188 

2,411 

72.633 

485,006 
20.257 


£1,916,258    0    0 


Capital  expenditure  per  mile  of  single  track  owned,  £18,604. 

RBVKNUK  AOOOUNT. 

INCOMB. 


Traffic  revenue 
Advertising  (cars) 
Miscellaneous    . . 


•.850 


540. 
6.260 

515 


s.  d. 

o  o 

o  o 

o  o 


Av.  per 
Car  Mile 

!      d. 
1067 
12 
•01 


£547,625    0    0      10*80 


i£XPBNDI  rURE. 

Power  Expenses. 


Power  expenses 


94.937 


s.   d. 

O    II 


d. 
1-87 


Traffic  Expenses. 


Salaries  and  wages 
Cleaning  and  oiling  cars . . 
Cleaning,  salting,  and  sanding 

track 
Fuel,   power,   light,   and  water 

for  depots 

Ticket  check        

Uniforms 

Miscellaneous 


£     s. 

121,204    iS 
9.222    II 


1.404    9    3 


2,508  12 
2,029  19 

4.374    o 
2.926     6 


143,670  10     7 


2-84 


General  Expenses. 


Salaries 

6.769 

18 

9 

Rents         ..         

1,381 

18 

I 

Rates  and  taxes 

18,889 

H 

0 

Printing  and  stationery . . 

1.644 

M 

6 

Fuel,  light,  and  water  for  offices 

627 

7 

10 

Accident  insurance 

".441 

7 

2 

Other  insurances 

922 

10 

4 

City  Fund            

2,000 

0 

0 

Miscellaneous 

3.165 

16 

0 

46,843    6    8  I     *92 


General  Repairs  and  Maintenance. 


Permanent  way I  25,119    4    i 

El*'Ctrical  equipment  of  line     ..J  4,808  19  11 

Buildings  and  fixtures  ..         ..|  1,799    o  11 

Workshop  tools  &  sundry  plant  I  1,322    8    4 

Cars          42,721  18    2 

Other  rolling  stock         ..         ..j  720  11     i 

Miscellaneous  equipment         . .  44    9     i 


Total  

Balance  carried  to  Net  Revenue  Account 


76.536  II     7 


..'361,987    9    9 

. .  1 185.637    5    o 


151 


714 

3*66 


;f  1547.624  14    9  ,1080 


£  s.  d 
Balance  from  Revenue  Account 
Deduct — 

I.     Rental  of  Bootle  lines  ..  5.857  11  5 

II.     Interest 44.047  13  3 

III.  Sinking  Fund 54.969  9  7 

IV.  Renewals  and  depreciation     . .  53.653  15  9 


I       s.  d. 
185.637    5    0 


158,528  10    o 


Balance,  being  net  surplus  applied  in  relief  of  General  Rate    £27,108  15    0 


TRAPPIO    STATISTIOS. 


Population  served        

Length  of  line  operated  (single  track) 
Passengers  carried 

Car  mileage 

Passengers  carried  per  car  mile 

Average  fare  per  passenger    . . 

Average  revenue  per  car  mile 

Operating  expenses  per  passenger   . . 

Percentage  of  operating  expenses  to  total  receipts 

Board  of  trade  units 

Price  per  Board  of  Trade  unit 


770,000 

103  miles 

116,642,663 

12.166,419 

959 
I  ii2d. 
i9-67d. 

75<i 

66 

20.045.629 

ii59d. 


BURNLEY  CORPORATION  TRAMWAYS. 


FOR  YEAR  ENDING  MARCH  31,  1905. 
Electric  traction  inaugurated,  December,  1901. 


Borrowing  powers 210,255 

Loans  outstanding  181,623 


Sinking  Fund 
Renewal  Fund 


OAPITAL    BXPCNDITUIIK. 


12.835 
7.932 


s.  a. 
o  o 
o  o 
o  o 
o    o 


Purchasing  of  undertaking 

Permanent  way        

Electrical  equipment  of  line 
Land  and  buildings 
Cars    . . 

Other  rolling  stoclr 

Offices  and  furniture 

Engineering 

Legal  and  parliamentary  expenses 
Preliminary  Expenses 

Total 


£         s. 

38.448  II 

65,123  17 

13.098    8 

22,716  16 

35.983  12 

524     3 

2.480     7 

1,152  18 

3.797  18 

2,460  10 


d. 

II 
o 
2 
o 
o 

II 

3 

8 

7 
6 


..;£185.787    4    0 


Capital  expenditure  per  mile  of  single  track,  £13,270. 


RBVKNUK    AOOOUNT. 

INCO  aE. 


.    Traffic  revenue 
I    Parcels 
Advertisements 


53.497  17 

482  13 

46     2 


Av.  per 
Car  Mile 
d.        d. 

6  I    10  467 

7  '         095 
6  j        009 


£54/K6  13    7  '  10  571 


EXPBNOITURE. 
Power  Expenses. 


I 


Electrical  power 


15.449 


s.  d. 
o    9 


d. 


d. 
3-022 


Traffic  Expenses. 


Salaries  and  wages 
Cleaning  and  oihng  cars 
Cleaning,     salting,    and 

sanding  track  . . 
Fuel,  light,  and  water  for 

dep6ts 

Ticket  check 
Uniforms  . . 
Miscellaneous 


10,486    10        I 

2,196    8    4 
380    6  u 


261 
510 
322 
291 


14,449  II    4 


2«7 
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General  Expenses. 


Salaries 

Rents 

Rates  and  taxes  . . 

Printing  and  stationery 

Fuel,  light,  and  water  for 

offices    . . 
Law  expenses 
Accident  insurance 
Fire  and  other  Inces. 
Miscellaneous 


/i,oo2  12  7 

426    7  4 

1. 613  12  10 

212  15  o 

98  18  II 
131  9  3 
677     4     4 

49  13  o 
161  19     4 


4.374  12     7 


—      -866 


General  Repairs  and  Maintenance. 


Permanent  way  ..         ••  ,£2,539  9  i  I 
Electrical    equipment  of!                           j 

line        . .         . .         .J  274  5  I  I 

Buildings  and  fixtures  . .  1  80  2  3 
Workshop  tools  and  sun-| 

dry  plant          . .          . .  o  15  6 

Cars          I  3,326  I  2 


6,229  13     I 

I 

Total  40,502  17    9 

Balance  carried  to  Net  Revenue  Account    13,523  15  10 


£    54,026  13    7 


NET    RKVENUK    AOOOUNT. 


V219 

'   7-923 
I   2  648 

1 10*571 


Balance  from  Revenue  Account 
Deduct— 

I .     Interest 

Sinking  Fund     . . 

Rents,  etc. 

Renewals  Fund  . . 


s.  d. 


U.523  15 


II. 
[II. 
IV. 


5.5^4  18 
4.541  2 
2.235  'o 
1,182     4 


13.523  15  10 


TRAPPIC    STATISTICS. 


Population  served    . . 

Length  of  line  operated  (single  track) — owned  . . 

leased  . . 

Passengers  carried 

Car  mileage 

Passengers  carried  per  car  mile 

Average  fare  per  passenger  

Average  total  revenue  per  car  mile 

Average  traffic  revenue  per  car  mile 

Operating  expenses  per  passenger 

Percentage  of  operating  expenses  to  total  receipts 

Board  of  Trade  units 

Price  per  Board  of  Trade  unit 


160,000 

14  mis.  2ochs. 

5  mis.  32chs. 

10,037.379 

1,226,661 

8  18 

I  32d. 

io-57d. 

io*47d. 

97d. 

o      75 

2.381.744 

i-94d. 


THE  LONDON  ELECTRIC  POWER  BILLS. 


After  sitting  a  great  many  weeks,  the  House  of  Lords  Select  Com- 
mittee, presided  over  by  Lord  Camperdown,  announced  their  decision 
on  Thursday,  May  18.  respecting  a  number  of  the  bills  promoted  with 
the  object  of  obtaining  powers  to  supply  electricity  in  London  and  the 
surrounding  district. 

The  Chairman  stated  that  the  Committee  had  decided  with  regard 
to  the  North  Metropolitan  Electric  Power  Supply  Bill  that  that  bill 
might  proceed,  but  it  was  inexpedient  that  the  Charing  Cross  and 
Strand  Electric  Supply  Company  Bill  should  proceed.  It  was  inex- 
pedient, also,  that  the  City  of  London  Electric  Lighting  Company's 
Bill  should  proceed.  With  regard  to  the  Central  Electric  Supply  Bill, 
they  had  decided  that  it  was  not  expedient  to  grant  the  Company  an 
area  of  supply,  but  otherwise  the  bill  might  proceed,  although  that  did 
not  mean  that  any  particular  clause  would  be  passed  without  further 
consideration.  With  regard  to  the  County  of  London  Electric  Supply 
Bill,  the  Committee  had  decided  that  it  was  inexpedient  to  pass  those 
clauses  which  dealt  with  the  linking  up  of  the  generating  stations  and 
the  clauses  dealing  with  the  added  area,  or  any  extension  ;  otherwise 
the  bill  might  proceed.  This  left  the  Administrative  County  of  London 
Bfll  and  the  Metropolitan  Electric  Supply  Bill.  The  Committee  had 
these  bills  still  under  consideration.  While  fully  alive  to  the  import- 
ance of  providing  a  supply  of  cheap  power,  the  Committee  had  not 
failed  to  appreciate  that  the  introduction  of  a  new  power  company  not 
subject  to  statutory  powers  of  purchase  into  an  area  already  occupied 
by  undertakers  subject  to  such  purchase  powers  must  necessarily  inflict 
some  hardship  on  the  latter ;  and  before  arriving  at  any  decision  on 
these  two  bills,  the  Committee  would  be  prepared  to  consider  any 
reasonable  suggestion  for  obviating  that  hardship. 

Mr.  Hutchinson  asked  that  the  City  of  London  Bill  should  be 
allowed  to  be  presented  in  an  amended  form,  dealing  only  with  the 


supply  of  electricity  to  railway  companies,  and  in  bulk  to  authorised 
undertakers  in  adjoining  areas. 

Mr.  Baggallay,  K.C,  applied  for  the  amendment  of  the  Charing 
Cross  and  Strand  Bill  by  the  retention  only  of  the  clauses  respecting 
the  supply  to  railways,  and  giving  statutory  authority  for  the  mains 
crossing  the  river  by  Waterloo  and  Charing  Cross  Bridges. 

The  Committee  re-affirmed  their  decision  that  the  bills  should  not 
proceed. 

The  clauses  having  been  considered  and  amended,  the  North  Metro- 
politan Electric  Supply  Bill  and  the  County  of  London  Electric  Supply 
Bill  were  ordered,  on  the  following  day,  to  be  reported  to  the  House. 

On  Friday,  May  19,  the  clauses  of  the  Central  Electric  Supply 
Company's  Bill  were  considered. 

Mr.  Moon,  K.C,  enquired,  on  behalf  of  the  promoters,  if  the  decision 
of  the  Committee  not  to  allow  powers  to  supply  authorised  users  such 
as  railways  and  tramways  in  St.  Marylebone  and  St.  Pancras  extended 
to  that  part  of  Westminster  in  which  the  two  affiliated  Companies, 
St  James's  and  Westminster,  had  powers.  The  three  Companies  were 
practically  one  in  purpose  and  interests,  and  they  desired  that  within 
their  area  they  should  have  power  to  supply  to  a  consumer  for  use 
outside. 

The  Chairman  said  the  Committee  had  decided  so  leave  the  position 
unaltered,  and  the  bill,  as  amended,  was  ordered  to  be  reported  to  the 
House. 

On  Monday,  May  22, 

The  Administrative  County  of  London  Bill  and  the  Metropolitan 
Electric  Supply  Bill  came  up  for  further  consideration. 

Mr.  Balfour  Browne,  K.C,  who  represented  the  various  companies 
in  opposition  to  the  Administrative  County  Bill,  said  his  clients  con- 
sidered that  there  was  no  way  to  obviate  the  hardship  that  would  be 
imposed  upon  them  but  by  leaving  out  of  the  Administrative  Bill  those 
districts  in  which  existing  companies  were  under  statutory  powers  of 
purchase. 

Mr.  Fitzgerald,  K.C,  for  the  Administrative  County  Bill,  proposed 
the  insertion  of  a  new  clause  for  the  protection  of  authorised  distributors. 
In  this  clause  it  would  be  provided  that  any  application  to  the  Board  of 
Trade  to  determine  whether  consent  had  been  unreasonably  withheld 
should  be  accompanied  by  a  statement  of  proposed  prices  In  deter- 
mining whether  consent  had  been  unreasonably  withheld,  the  Board  of 
Trade  would  be  required  to  have  regard  to  all  the  circumstances  of  the 
case.  He  proposed  a  provision  that  the  Board  of  Trade  might  impose 
such  terms  and  conditions  as  might  be  necessary  for  the  protection  of 
the  distributors,  and  for  affording  a  supply  of  energy  throughout  an  area. 
This  gave  the  Board  the  widest  powers  as  to  conditions.  Further  pro- 
visions required  che  consent  of  the  Board  to  any  increase  in  price,  and 
placed  the  Company  under  the  same  obligations  to  supply  as  authorised 
distributors.  Lastly,  the  Board  of  Trade  would  be  empowered  to  require 
the  Company  to  lay  suitable  and  sufficient  distributing  mains.  The 
result  of  these  amendments  would  be  that  the  Board  of  Trade  would 
have  the  widest  possible  powers  to  deal  with  the  circumstances  of  each 
particular  case,  and  would  be  specially  called  upon  to  consider  the  case 
of  a  company  whose  undertaking  was  purchaseable  by  a  local  authority 
at  the  expiration  of  42  years. 

As  the  result  of  considerable  discussion, 

The  Chairman  stated  that  so  far  as  the  point  of  hardship  to  purchase- 
able  companies  was  concerned,  the  Committee  had  decided  that  when 
they  came  to  the  proper  place  they  would  insert  a  clause  which  in  prin- 
ciple would  be  such  as  Mr.  Fitzgerald  had  indicated.  The  Committee 
had  decided  that  the  two  bills,  the  Administrative  County  and  the 
Metropolitan,  might  proceed,  and  when  the  Committee  reached  the 
clauses  dealing  with  areas,  they  would  give  to  each  Company  an  area. 
Speaking  generally,  this  would  assign  to  the  Administrative  County  an 
area  corresponding  with  that  marked  on  the  plan  as  "  industrial,"  the 
eastern  area.  St.  Pancras  was  in  the  Administrative,  not  the  Metro- 
politan area,  and  they  understood  that  there  was  no  point  at  which  the 
two  areas  would  conflict. 

Replying  to  Mr.  Balfour  Browne,  the  Chairman  added  that  the 
Administrative  Company  would  have  the  non-industrial  or  eastern  area 
south  of  the  river,  and  the  Metropolitan  Company  the  non-industrial 
area  north  of  the  river.  In  the  Metropolitan  Bill,  a  clause  similar  to 
that  in  the  Administrative  County  Bill  would  be  inserted. 

On  Tuesday,  May  23,  the  clauses  of  the  Administrative  County  Bill 
were  considered  and  adjusted. 

Among  others,  clauses  were  inserted  providing  that  in  deciding  an 
appeal  from  the  Company  against  unreasonable  refusal  on  the  part  of 
authorisecf  distributors  to  allow  a  supply  of  electrical  energy  within 
their  area,  the  Board  of  Trade,  in  imposing  conditions  upon  the 
Company,  shall  have  regard  to  the  fact  that  the  undertaking  of  the 
distributors  is  purchaseable  by  the  local  authority,  and  a  sub-clause 
was  added  providing  that  the  Board  of  Trade  may  order  that  the  power 
of  the  Company  within  the  area  shall  cease  should  requirements  not  be 
complied  with. 

Another  clause  was  amended  with  the  effect  of  substituting  }d.  for  id. 
as  the  standard  price,  and  a  clause  was  inserted  protecting  the  Metro- 
politan Water  Board  in  respect  to  their  pipes  against  possible  damage. 
The  bill  was  ordered  to  be  reported  to  the  House,  as  was  also  the 
Metropolitan  Electric  Supply  Bill  on  the  following  day. 
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THE  ELECTRIC  TRAMWAY  AND  RAILWAY 
EXHIBITION. 

List  of   Exhibitors. 

We  append  a  list  of  firms  who  have  secured  space  at 
the  Electric  Tramway  and  Railway  Exhibition.  The 
list  numbers  over  150,  and  includes  most  of  the  leading 
firms  engaged  in  the  tramway  industry.  Arrangements 
for  the  Exhibition  are  now  well  advanced,  and  exhibi- 
tor's will  be  able  to  commence  the  fitting  up  of  their 
stands  on  June  17.  The  Exhibition  will  be  formally 
opened  on  Monday,  July  3,  by  the  Rt.  Hon.  the  Earl 
of  Derby,  K.G.  On  the  two  following  days  the 
Municipal  Tramways  Association  will  hold  its  annual 
conference  at  the  Exhibition  and  this  will  be  followed 
by  the  meetings  of  other  associations.  Practically  all 
the  Corporations  working  tramways  will  be  officially 
represented  at  the  Exhibition  by  deputations. 


148  A   B.  C.  Coupler,  Limited.  London,  S.W. 

87  Aiton  and  Company,  London,  N.W. 

137  Alabaster,  Gatehouse  and  Company,  Limited.  London,  E.C. 

77  Albion  Clay  Company,  Limited,  Burton-on-Trent. 

118  Allen,  Edgar  and  Company,  Limited,  Sheffield. 

32  Ames-Crosta  Sanitary  Engineering  Company,  Nottingham. 

138  Aron  Electricity  Meter,  Limited,  London,  S.E. 

13  Babcock  and  Wilcox,  Limited,  London,  E.C. 

119  Baker  and  Company,  Limited,  John,  Rotherham. 

94  Bayliss,  Jones,  and  Bayliss.  Limited,  Wolverhampton 

88  Bennisand  Company,  Limited,  E.,  Bolton. 

21  Bentley  and  Company,  Limited,  Isaac,  Salford. 
112  Berger  and  Sons,  Limited,  London,  N.E. 
117  Bergish  Steel  Foundry,  I^ndon,  S.W. 
142  Berliner  Telephone  Manufacturing  Company,  London,  EC. 

17  Berry,  Skinner  and  Company,  London.  E.C. 

68  Blackwell  and  Company,  Limited,  R.  W.,  London,  E.C. 

15  Blickensderfer  Company,  Limited,  London,  E.C. 
142  Brawn  and  Company.  London.  S.W. 

39  Brecknell.  Munro  and  Rogers,  Bristol. 
8  British  Electric  Equipment  Company,  Limited,  London,  E.C. 

78  British  Griffin  Company,  Limited,  London,  E.C. 

64  British  Johns-Manville  Company,  Limited,  London,  E.C. 
146  Brockie-Pell  Arc  Lamp,  Limited,  Ix>ndon,  E.C. 
103  Brookes,  Limited,  Halifax. 

48  Bruce.  Peebles,  and  Company.  Limited,  Edinburgh. 

47  Brush  Electrical  Engineering  Company,  Limited,  London,  S.E. 
158  Bullivant,  W.  R.,  Manchester. 

91  Burton,  Griffiths  and  Company,  C.  W.,  London,  E.C. 

34  Callender's  Cable  Construction  Company,  Limited,  London,  E.C. 
85  Cambridge  Scientific  Instrument  Company,  Limited,  Cambridge, 
ri  Chatwin.  Thomas,  Birmingham. 

74  Churchill  and  Company,  Limited,  Chas.,  London,  E.C. 

134  Circulators,  Limited,  London,  E.C. 

75  Clarkson,  Limited,  Chelmsford. 

152  Coe,  W.  H.,  Manufacturing  Company,  London,  W.C. 

38  Continuous   Rail    Joint  Company   of    Great  Britain,  Limited, 

London,  E.C. 
102  Cowans,  Limited,  Salford. 
122  Crossley  Brothers,  Limited,  London.  EC. 

80  Custodis  Chimney  Construction  Company,  London,  S.W. 

126  Dixon  and  Son,  Limited,  Leeds. 

121  Dixon  Crucible  Company.  Joseph,  London,  S.W. 

151  Dolter  Electric  Traction,  Limited.  London,  E.C. 

92  Dorman  and  Smith,  Salford. 

71  Doulton  and  Company,  Limited,  I^ondon,  S.E. 

76  Durham,  Churchill,  and  Company,  Sheffield. 

145  Edwards  Air  Pump  Syndicate,  Limited,  London,  EC. 

113  Electrical  Power  Storage  Company,  Limited,  I^ondon,  EC. 

96  Electrical  Press,  Limited.  London,  W.C. 

45  Electric  Tramway  Equipment  Company,  Birmingham. 

56  Elliott  Brothers,  London,  S.E. 

9  Empire  Roller  Bearings  Company,  Limited,  London,  S.W. 

18  Everett,  Edgcumbe,  and  Company,  London,  E.C 

3  Fastnut,  Limited,  London,  E.C. 
149  Fire-Resisting  Corporation,  Limited,  London,  S-W. 
35  Fleming,  Birkby,  and  Goodall,  Limited,  Halifax. 
59  Forest  City  Electric  Company,  Manchester. 
14  Foxcroft  and  Duncan,  London,  N.E. 
79  Frankenburg  and  Sons,  Limited.  Salford. 

12  Gawthorp,  A.  H.,  Leeds. 

135  Glacier  Anti-Friction  Metal  Company,  Limited,  London,  E.C. 
99  Glasgow  Numerical  Printing  Company,  Glasgow. 

19  Graham,  Morton,  and  Company,  Limited,  Leeds. 

57  Green  and  Son,  Limited.  E..  Manchester. 

129  "  Grey  Royal  "  Granite  Sett  Company.  Tendon,  E.C. 
120  Griffiths  and  Company.  Limited,  Wm.,  London,  E.(\ 


130  Haacke  and  Company,  A.,  London,  N.E. 

61   Hadfield's  Steel  Foundry  Company,  Limited,  Sheffield. 
145  Haste  Patent  Pump  Company,  London,  E.C. 

06  Henley's  Telegraph  Works  Company,  Limited,  W.T.,  London, 
EC. 

60  Holden  and  Brooke,  Limited,  London,  E.C. 

58  Howard  Brothers,  London,  E.C. 
155  Howard  and  Jones,  London,  E.C. 
21A  Hudson  and  Bowring,  Limited,  Manchester. 

27  Hurst,  Nelson,  and  Company. 

54  Illingworth.  Ingham,  and  Company,  I^eds. 
157  Isometric  Lens  Company,  London'  S.E. 

40  Jones  and  Son,  W.E.,  Bournemouth. 

loi  Kaye  and  Sons,  Limited,  J.,  Leeds. 

41  Kelvin  and  James  White,  Limited,  Glasgow 
i2iAKnowles  and  Wollaston,  London,  S.W. 

105  Lancashire  Dynamo  and  Motor  Company.  Limited,  Manchester. 
95  lessen  and  Hjort.  I^ndon,  EC. 

23  I-aycock,  Limited.  W.  S.,  Sheffield. 

131  Le  Carbone,  London.  E.C. 

70  Library  Bureau,  Limited,  I^ndon,  N. 
5  Library  Supply  Company,  London,  E.C. 
93  I^rain  Steel  Company,  I>ondon,  E.C. 
147  Lotery  and  Company,  H.,  London,  N.E. 

132  Lubroleine  Oil  Company,  Limited,  London,  E.C. 

52  Mason,  Limited,  W.  F.,  Manchester. 
150  McEuen  and  Company,  London,  E.C. 

20  McPhail  and  Simpson's  Patents  Company,  Limited,  Wakefield. 
44  Meldrum  Brothers,  Limited,  Manchester. 
62  Mellowes  and  Company,  Limited.  Sheffield. 
86  Mica  Insulator  Company,  Limited,  Walthamstow. 
67  Millars'  Karri  and  Jarrah  Company,  Limited,  I^ondon,  E.C. 
f>9  Miller  and  Company,  Limited,  Edinburgh. 
73  Milnes,  Voss.  and  Company,  Birkenhead. 
49  Motor  Car  Emporium,  Limited,  London,  W. 

24  Mountain  and  Gibson,  Bury. 

43  Nalder  Brothers  and  Thompson.  Limited,  London,  E.C. 
37  National    Rail    and   Tramway  Appliances  Company,  Limited, 
Liverpool. 

133  New  Expanding  Metal  Company,  London,  S.W. 

123  Noakes  and  Sons,  London,  E. 

98  Oliver  Typewriter  Company,  Limited,  I-ondon,  E.C. 

142A  Page,  John,  and  Company,  London.  E. 
28  Pearse  and  Company,  I.  and  B.,  London,  W.C. 

83  Pearson,  Huggins,  and  Company,  Limited,  London,  E.C. 
115  Peters  and  Company,  G.  D.,  London,  E.C. 

12  Pfluger  Accumulator  Works,  London,  S.W. 
125  Philipson  and  Company,  Bolton 

97  Player  and  Mitchell,  Birmingham. 

22  Pollock  and  Macnab,  Limited,  Bredbury.  near  Manchester. 
141  Powell  Wood-Process  Syndicate,  Limited,  London,  E  C. 

139  Power-Saving  Pulley  Company,  Manchester, 
no  Proctor,  Limited,  Jas.,  Burnley. 

32  Railway  and  General  Engineering  Company,  Nottingham. 
77A  '•  Railway  Times,"  London,  W.C. 

26  Raworth's  Traction  Patents,  London,  S.W. 
109  Reavell  and  Company,  Ipswich. 

107  Recorders.  Limited,  London,  E.C. 
55  Richards.  W.  E.,  London,  W.C. 

Ill  St.  Helens  Cable  Company,  Limited,  Warrington. 
90  Scott,  Stirling,  and  Company,  Limited.  Tendon,  W.C- 
127  Shannon,  Limited.  London,  E.C. 

108  Simplex  Steel  Conduit  Company,  Limited,  London,  W.C. 
89  Soci^t6  Francaise  des  Accumulators,  Paris. 

16  Spagnoletti  and  Company,  J.  A.,  London,  W. 
42  Standard  Varnish  Works,  London,  E.C. 
10  Statter  and  Company,  Birmingham. 

124  Stern-Sonneborn  Oil  Company,  London,  EC. 

30  Still  and  Company.  W.  M..  Ix>ndon,  E.C. 

2  Stirling  Boiler  Company   Limited.  I^ndon,  S.W. 
156  Straker  and  Squire,  London,  E.C. 
81  Sturtevant  Engineering  Company,  London,  E.C. 

144  Thermit,  Limited,  London,  E.C. 

50  Traction  Corporation,  Limited,  London,  S.W. 

84  Trading  and  Manufacturing  Company,  Limited.  London,  E.C. 
72  "  Tramway  and  Railway  World."  London,  W.C. 

106  Triumph  Stoker,  Limited.  London,  S.W. 

136  Underfeed  Stoker  Company,  Limited,  London,  E.C. 

140  Union  Electric  Company,  Limited,  London,  E.C- 

36  Vacuum  Oil  Company,  Limited.  I^ondon.  W.C. 

153  Walker  and  Throp,  Halifax. 
63  Wallace  Supply  Company,  I^ondon,  S.W. 
6  Wallach  Brothers.  London,  E.C. 

51  Wathen,  Gardiner,  and  Company,  Bristol. 

31  Western  Electric  Company,  London,  E. 
46  Whiting  and  Sons.  Limited,  London,  E.C. 
38  Winby  and  Company,  London,  E.C. 

100  Winn  and  Company,  Chas.,  Birmingham. 

116  Wolseley  Tool  and  Motor  Car  Company,  Birmingham. 

114  Yates  and  Company.  John,  Birmingham. 
X28  Young  and  Company,  Robert,  Glasgow. 
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TRADE    PUBLICATIONS. 


The  General  Electric  Company,  Limited,  of  71,  Queen  Victoria 
Street,  whose  works  are  at  Witton,  Birmingham,  have  issued  the  nth 
edition  of  their  "P"  section.  In  this  their  "Witton"  continuous- 
current  motors  are  fully  described  and  illustrated  :  they  include  open 
protected,  semi-enclosed,  enclosed  ventilated,  and  totally  enclosed 
types.     Prices,  code  numbers,  etc.,  are  given  in  every  instance. 

The  Union  Electric  Company,  Limited,  151,  Queen  Victoria 
Street,  London,  EC.  has  just  issued  their  list  No.  VL  Since  the  first 
edition  of  this  list,  some  2J  years  ago,  several  new  designs  have  been 
added,  and  the  very  successful  oil-break  type  of  switch  having  been 
extended,  the  latest  improvements  are  illustrated.  Some  wiring 
diagrams  for  their  high-tension  switches,  with  automatic  release,  and 
some  of  the  arrangements  of  high-tension  switchboards  as  carried  out 
by  the  firm,  will  be  found  both  useful  and  instructive. 

Messrs.  J.  Bctler  and  Company,  Victoria  Works,  Halifax,  in 
the  preface  to  the  fifth  edition  of  their  general  catalogue,  point  out  the 
great  changes  that  have  taken  place  since  their  last  edition  was  pub- 
lished ten  years  ago.  The  firm  was  established  in  i868.  but  it  has 
marched  with  the  times,  as  a  glance  at  the  illustrations  on  each  of  the 
^74  pages  clearly  proves.  In  the  period  mentioned  Messrs.  Butler 
have  more  than  doubled  the  size  of  their  works,  in  which  over  160 
machine  tools  are  in  constant  use.  They  make  machines  of  all  kinds, 
not  only  for  manufacturers  using  high-speed  cutting  steel,  but  also  for 
repairing  shops  in  which  such  luxuries  are  not  required,  and  for  the 
foreign  and  colonial  trade.  They  have  aimed  at  making  their  cata- 
logue and  their  supplementary  price  list  a  complete  book  of  reference. 
Their  direct  electrically-driven  machine  tools  are  enumerated  in  a 
sectional  catalogue.  The  firm  also  undertakes  the  making  of  special 
machines  or  mechanism,  and  **  employ  only  one  quality  of  workman- 
ship, and  that  the  very  best." 

Engine  Catalogue.— Messrs.  Mather  and  Piatt,  LiYnited,  have  five 
departments  in  their  well-known  factories.  At  the  Salford  Iron  Works, 
in  Manchester,  are  the  electrical,  engine,  hydraulic,  and  textile  depart- 
ments, and  the  fire  department  is  at  the  Park  Works  in  the  same  town. 
Their  London  Office  is  at  Queen  Anne's  Chambers,  Westminster,  S.  W. 
A  catalogue  issued  lately  by  the  firm  describes  and  illustrates  their 
open  type  compound  engines,  with  weights,  dimensions  and  prices, 
with  maximum  loads  of  40  to  440  kw.  ;  their  standard  vertical  inde- 
pendent engines  of  lh.p.  from  70  to  750 ;  their  horizontal  engines  from 
10  to  3001. H. p.;  their  combined  enclosed  high-speed  engines,  driving 
dynamos,  pumps,  etc. ;  also  some  auxiliary  machinery,  such  as  ejector 
condensers,  suitable  for  engines  from  5  to  4,000  lh.p  ;  first  condensers 
and  air  pumps  :  surface  condensers  and  Edwards'  air  pump  in  units 
up  to  6,000  LH.P.  capacity.  Finally,  there  are  evaporating  condensers 
and  cooling  towers,  of  which  particulars  can  be  had  on  application. 
A  little  half-tone  illustration  shows  a  power-house  of  about  10,000 lh.p. 
capacity,  and  Messrs.  Mather  and  Piatt  are  justifiably  proud  when 
they  can  point  out  that  they  have  built  engines  which  work  continuously 
for  periods  of  seven  months  without  a  single  stop  day  and  night,  at 
25  per  cent,  above  the  output  for  which  they  were  designed  ;  and  that 
in  one  station  of  10,000  h. p.  in  combined  steam  dynamos,  the  average 
cost  of  power,  delivered  at  the  switchboard,  is  just  j^d.  per  kvv.  hour. 

"Royal  Ediswan  "  Lamp  and  Other  Catalogues. — We  have 
received  from  the  Edison  and  Swan  United  Electric  Light  Company, 
Limited,  three  new  catalogue  sections,  namely:  Section  I.,  "Royal 
Ediswan"  lamps;  Section  IV.,  measuring  instruments;  and  Section 
v.,  wires  and  cables.  Section  I.  contains  all  the  latest .  forms  of 
"Royal  Ediswan"  lamps,  and  embraces  low  and  high  voltage 
standard  lamps,  high  candle-power  lamps,  "Queen"  reflector  lamps, 
obscured,  tubular,  crinkled,  and  olive  lamps,  "Royal  Ediswan" 
traction  and  ship  lamps,  etc.  A  good  deal  of  useful  information  is  also 
set  forth  at  the  commencement.  The  blocks  are  specially  well 
produced,  and  give  a  very  clearly  defined  respresentation  of  the  lamps. 
The  whole  is  bound  in  a  cover  bearing  the  now  well-known  Britannia 
and  Lion  design,  lithographed  in  Royal  purple.  Section  IV.  deals 
with  measuring  instruments  of  all  sorts  ;  a  large  number  of  pages  are 
devoted  to  the  "  Ediswan  "  gravity,  and  moving  coil  instruments,  and 
these  are  listed  in  a  large  number  of  sizes  and  varieties.  Special 
attention  is  drawn  to  the  ''Ediswan  "  separate  shunts  for  ammeters, 
which  are  claimed  to  be  the  best  of  their  kind,  being  made  without 
any  soldered  joints,  and  thus  avoiding  all  thermo-electric  and  contact 
E.M.F.  effects.  Cardew  voltmeters,  which  were  originally  made  by 
the  company,  are  listed  in  many  varieties.  Section  V.  is  devoted 
entirely  to  wires  and  cables  which  are  listed  in  large  variety,  in  vulcan- 
ized and  pure  rubber,  lead  covered,  armoured,  concentric,  and  many 
other  patterns.  Flexible  cords  receive  special  attention,  including 
flexibles  for  dynamos  and  switchboards,  motor  cars,  etc.,  and  some  very 
useful  pages  are  added  for  fuse,  binding,  and  resistance  wires.  The 
introduction  comprises  some  useful  information  on  joint  making,  a 
table  for  calculating  fall  of  potential,  and  a  wiring  table  for  "  Royal 
Ediswan'"  lamps.  These  sections  should  be  in  the  hands  of  every 
buyer  for  the  coming  season. 


Centrifugal  Pumps. — Catalogue  W.  50,  issued  by  Henry  B. 
Worthington,  gives  a  valuable  mass  of  information  in  a  concrete  form. 
In  its  48  8vo.  pages  there  are  photographs  of  no  less  than  32  models  of 
pumps,  while  on  the  frontispiece  is  a  view  of  the  works  at  Harrison. 
N.J..  which  cover  18  acres  of  ground  and  accommodate  5,000  men. 
There  are  other  works  at  Brooklyn  and  Elizabethport,  in  the  States, 
and  at  Newark,  on  this  side  of  the  Atlantic.  The  general  offices  are 
at  153,  Queen  Victoria  Street,  and  those  of  the  sales  department  are  in 
New  York.  There  are  twelve  branch  offices  in  the  States,  including 
one  in  Honolulu,  six  in  the  United  Kingdom,  and  others  at  Amsterdam, 
St.  Petersburg,  Copenhagen,  Calcutta,  Johannesburg,  and  Sydney, 
besides  seven  on  the  continent  where  the  company  takes  on  foreign 
names.  In  a  short  historical  sketch  the  rise  of  centrifugals  from  the 
times  of  Papin,  through  the  Massachusetts  pumps,  those  of  Gwynne 
and  Appold,  to  the  present  highly  developed  article.  In  the  Hyde 
Park  Exhibition  of  185 1,  some  men  still  living  will  remember  the 
sensation  caused  by  Appold's  cascade,  which  was  a  child's  squirt  when 
compared  with  the  three  36  in.  turbine  pumps  now  delivering  35,000 
gallons  per  minute,  under  a  160  ft.  head,  at  the  St.  Louis  Exposition. 
The  Worthington  pumps  are  adapted  to  all  sorts  and  conditions  of 
water,  clear,  turbid,  acid,  and  alkali,  and  surcharged  with  solid  material. 
Appold's  pump  delivered  with  a  head  of  20  ft.  at  the  most ;  the  Worthing- 
ton work  to  2,000  ft.  head,  and  are  of  all  sizes  down  to  2  in.,  being  driven 
by  all  types  of  motors.  The  efficiency  of  the  pump  depends  entirely 
upon  its  design,  in  fact  it  is  possible  by  properly  proportioning  the 
several  parts  to  build  a  pump  having  almost  any  desired  characteristics 
and  fitted  for  any  special  requirements  of  service.  The  pumps  are 
divided  into  three  main  classes,  viz.:  conoidal,  for  load  lifts  and  large 
deliveries  up  to  30  ft.  ;  volsets,  for  medium  lifts,  but  for  all  capacities, 
from  70  to  150  ft. ;  and  the  turbine  pumps  for  very  high  lifts  even 
exceeding  2,000  ft. 


PROCEEDINGS 


UNDER   THE  LIGHT  RAIL- 
WAYS ACT. 


In  the  familiar  form  of  a  Parliamentary  paper  a  report  has  been 
issued  by  the  Light  Railway  Commissioners  of  their  proceedings  up  to 
December  31  last ;  also  a  report  of  the  proceedings  of  the  Board  of 
Trade,  under  the  above-mentioned  Act.  up  to  the  same  date. 

The  latter  report  states  that  12  out  of  the  15  Orders  before  the  Board  of 
Trade  for  confirmation  on  December  31,  1903,  were  confirmed  during 
1904,  the  County  of  Hertford,  Waltham  Cross  and  Enfield,  and  the 
Dover,  St.  Margaret's,  and  Martin  Hill  Orders  being  held  over. 
During  1904  twenty  fresh  Orders  were  submitted  to  the  Board  by  the 
Light  Railway  Commissioners,  of  which  14  had  been  confirmed. 
Confirmation,  it  should  be  noted,  was  not  refused  in  any  case,  but  in 
that  of  the  Southend  and  Colchester  Order  powers  were  not  granted 
in  respect  of  certain  proposed  piers  and  ferries,  and  before  the  Order 
was  confirmed  an  undertaking  was  required  from  the  promoters  that 
they  should  apply  to  Parliament  for  authority  to  carry  out  the  omitted 
works.  During  1904  twenty-one  Orders  were  confirmed,  comprising 
97  miles,  at  an  estimated  expenditure  of  ;f 801, 352.  Since  the  com- 
mencement of  the  Act,  in  1896,  237  Orders  have  been  confirmed  by  the 
Board  of  Trade,  aggregating  97  miles,  at  an  estimated  outlay  of  no 
less  than  ;f  11,279,780.  Since  the  date  of  the  last  report  the  Treasury 
have  conditionally  agreed  to  make  a  further  advance  of  ;f  5,700  by  way 
of  loan  at  3jper  cent,  in  respect  of  the  Welshpool  and  Llanfair 
Light  Railway.  Appended  to  the  present  report  is  the  additional  rule, 
dated  May,  1094,  made  by  the  Board  of  Trade  with  respect  to  the 
notices  to  be  given  and  deposits  made  in  cases  where  alterations  of 
work  are  proposed  during  progress  of  application. 

The  report  of  the  Light  Railway  Commissioners  states  that  a  total 
of  485  applications  for  Orders  to  authorise  light  railways  (which 
includes  applications  for  amending  Orders),  have  been  made  .since  the 
commencement  of  this  Act.  In  respect  of  278  applications  (21  in  the 
year  1904,  and  257  in  previous  years)  Orders  have  been  submitted  to 
the  Board  of  Trade ;  nine  other  applications,  in  resf)ect  of  which 
Orders  are  under  settlement,  have  been  approved  by  the  Commissioners, 
and  176  applications  have  been  rejected  or  withdrawn.  The  decisions 
with  respect  to  four  applications  have  been  deferred  and  eighteen  new 
applications,  made  in  November  last,  remain  to  be  considered.  Some 
highly  interesting  tables  are  appended  to  the  report.  Up  to  December 
31  last  application  for  lines  on  lands  acquired,  mostly  steam  motive 
power,  totalled  according  to  the  engineer's  estimate  /14. 276. 689.  Of 
this  amount  applications  up  to  £0,883,980  were  approved  ;  ;f4.093.946 
rejected;  ;f  1,453. 710  withdrawn,  and  applications  for  ;f 6,503. 208  were 
sent  to  the  Board  of  Trade. 

During  the  same  period  applications  for  lines  on  public  roads, 
mostly  electric  motive  power,  totalled  £18,058.644,  of  which  ^^5. 661, 643 
worth  were  approved  and  £5,856.289  rejected,  the  Board  of  Trade 
dealing  with  applications  aggregating  £5.617.002.  Amending  Orders 
up  to  the  end  of  last  year  reached  £33,542,914,  £13.039.261  being 
approved  and  £9,950,235  rejected,  whilst  proposals  amounting  to 
£12,535,348  were  sent  to  the  Board  of  Trade. 
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LONDON  COUNTY  COUNCIL  TRAMWAY 
MATTERS. 


The  Electrification  of  the  Northern  Tramways. 

On  May  16  the  London  County  Council  resumed  their  sittings  after 
the  Easter  recess,  and  the  postponed  report  (published  in  our  issue 
of  May  4)  by  the  Highways  Committee,  proposing  to  acquire  the 
remaining  interest  of  the  North  Metropolitan  Tramways  Conxpany  in 
the  lines  worked  by  them  on  lease,  and  to  proceed  immediately  with 
the  conversion  of  these  Northern  lines  for  electric  traction,  was  again 
submitted.  Together  with  it  was  a  report  by  the  Finance  Committee 
upon  the  whole  proposals.  The  Finance  Committee  submitted  the 
two  estimates  of  expenditure  of  /i2i,ooo  for  the  purchase  from  the 
Company  of  leasehold  properties  and  payment  for  the  surrender  of 
the  lease,  and  ;f3i5,ooo  for  the  purchase  of  the  horses,  rolling  stock, 
and  other  plant.  The  unexpired  portion  of  the  lease  is  4^  years. 
The  Finance  Committee  stated  that  they  were  disposed  to  agree  with 
the  Highways  Committee  that  if  the  electrification  of  the  Northern 
lines  was  to  be  proceeded  with,  the  Council  should  have  the  lines  in 
its  own  possession.  The  reasons  against  incurring  further  capital 
outlay  were  not  so  strong  when  that  outlay  was  on  a  remunerative 
service,  involving,  the  Committee  hoped,  no  addition  to  the  rate- 
payers* burden  ;  and  if  the  Council  should  deem  it  desirable  that  the 
electrification  should  be  proceeded  with,  the  Committee  were  of  opinion 
that  the  course  which  the  Highways  Committee  proposed  was  the 
right  one,  and  they  further  agreed  that  the  reconstruction  should  be 
carried  out  as  quickly  as  possible. 

The  adoption  of  the  proposals  would  commit  the  Council  to  the 
immediate  electrification  of  the  whole  of  the  Northern  system.  No 
detailed  estimates  of  the  cost  had  yet  been  prepared,  but  the  approxi- 
mate figures  were  as  follows : 

Reconstruction,  including  alterations  to  bridf^es,  both   under  £ 
and  over  the  road,  removal  of  pipes,  etc.,  and  construction 
of  authorised  extensions— half  for  conduit  system   and  half 

overhead 2.006,120 

Setthig  back  kerbs,  etc 13.208 

Kxira  cost,  if  the  whole  is  to  be  laid  for  conduit  system 470.000 

3.39'. 3-'8 
Total  estimated  cost  of  street  widenings,  if  restricted  to  those 
which  are  considered  essential  to  the  maintenance  of  proper 
tramway  services  945.275 

/;4. 336,603 


The  total  expenditure  involved,  including  the  two  estimates  already 
submitted,  was  therefore  about  /4.773.000,  which,  however,  might 
be  reduced  by  /47o,ooo  if  half  the  lines  were  reconstructed  for 
overhead  instead  of  for  conduit  traction.  To  these  figures  must  be 
added  the  estimated  cost  of  the  second  portion  of  the  Greenwich 
generating  station,  which  might  be  taken  at  about  ;f 400.000.  making 
a  total  outlay  in  round  figures  of  ;f5. 200,000  The  expenditure 
would  take  place  chiefly  from  1906-7  to  1909-10  at  the  rate  of  about 
;f  1.500,000  per  annum.  The  date  proposed  for  the  surrender  of  the 
lease — viz.,  April  ist,  1906,  would  afford  time  for  all  preliminary 
steps  to  be  taken  for  the  reconstruction  of  the  first  section  (about 
22  miles  single  track)  with  car-sheds  and  sub-stations,  by  about 
Christmas,  1906.  The  first  half  of  the  Greenwich  station  was 
to  be  ready  by  spring  or  early  summer  of  1906.  The  second  section 
to  be  put  in  hand  comprised  about  46  miles  single  track,  and  this 
could  be  completed  by  about  Midsummer  or  Michaelmas,  1908 ;  and 
the  third  section,  about  40  miles  of  single  track,  would  be  com- 
pleted between  Midsummer  and  Christmas,  1909  It  was  calculated 
that  by  the  time  the  second  section  was  complete,  the  second  part 
of  the  generating  station  could  be  got  ready  to  supply  the  power 
required.  The  periods  during  which  the  Council  would  have  to 
work  the  lines  by  horse  traction  after  purchase  would  be -First 
section,  about  nine  months  during  reconstruction;  second  section, 
about  2^  years ;  ij  years  before,  and  i  year  during  reconstruction ; 
third  secuon,  about  3^  years;  24  years  before  and  i  year  during 
reconstruction.  The  loss  to  be  sustained  during  reconstruction 
might  be  at  least  £i,ooo  per  mile  of  single  line,  or  a  total  of  about 
^100,000,  meaning  about  ;^30,ooo  per  year. 

It  appeared  that  the  traffic  receipts  were  estimated  by  the  High- 
ways Committee  at  is.  per  car  mile,  and  working  expenses,  including 
capital  and  renewal  charges  on  the  power-station,  at  7d.  per  car 
mile.  Out  of  the  profit,  a  considerable  sum  would  have  to  be  set 
aside  for  renewal  of  track,  cars,  equipment,  sub-stations,  cables, 
etc.,  the  balance  would  be  available  to  meet  the  capital  charges 
on  the  old  horse  traction  debt  and  the  new  debt  other  than  power- 
station.  The  value  of  the  estimates  depended  principally  upon  the 
realisation  of  the  figures  of  is.  and  7d.  respectively.  The  Southern 
electric  system  had  working  expenses  of  about  8d.  per  car  mile, 
but  when  the  Greenwich  station  was  opened,  it  was  anticipated  that 
these  would  be  reduced  to  7d.  The  traffic  on  the  Northern  tramways 
when  reconstructed    was    estimated    at    21,024,000    car    miles    per 


annum,  on   the  assumption  that  640  cars  would  run  on  the  average 
90  miles  per  day.     On  this  basis,  the  figures  worked  out  at : 

£ 

Estimated  receipts      21,034.000  miles  at  is.    ...    1,051.200 

Estimated  working  expenses         ...  „  ,.       7d.    ...      613.200 

£438.000 

These  were  large  figures,  and  any  alteration  in  the  relation  of 
receipts  and  working  expenses  would  seriously  affect  the  results. 

The  surplus  on  working  had  to  provide  for  renewal  of  track,  cars, 
equipment,  etc..  and  for  interest  and  repayment  charges  on  capital 
outlay.  As  regarded  the  provision  for  renewals,  large  sums  would 
undoubtedly  have  to  be  spent,  and  the  Committee  thought  that  on 
the  present  calculations  an  allowance  should  be  made  of  id  per  car 
mile,  and  that  the  question  would  require  to  be  gone  into  carefully 
again  in  the  course  of  four  or  five  years,  when  the  system  was  in  full 
working  order.  The  interest  and  repayment  charges  in  respect  of 
the  existing  horse  debt  of  the  Northern  system  would  be  about 
;f36,ooo,  and  in  respect  of  additional  outlay  on  reconstruction, 
assuming  one-half  of  the  lines  to  be  constructed  for  conduit  and 
one-half  for  overhead,  about  /^2i6.3oo,  a  total  of  ^252, 500.  If.  how- 
ever, the  conduit  system  was  to  be  adopted  throughout,  the  debt 
charges  would  be  increased  by  ^^35,250.  making  a  total  of  ^f  287.750. 
These  figures  did  not  include  anything  for  the  cost  of  street  widenings. 
The  repayment  charges  were  based  on  60  years  for  car  shed  and 
sub-station  buildings  and  25  years  for  the  reconstruction  works, 
cables,  cars,  and  sub-station  machinery.  The  charge  for  interest 
had  been  calculated  at  3^  per  cent.  The  estimated  financial  results 
when  the  work  of  reconstruction  had  been  completed  might  therefore 
be  summarised  as  follows: 

£ 

Estimated  surplus  on  working 438.000 

Provision  for  renewals,  at  id.  per  car  mile 87,600 


Interest  and  repayment  charges         

Surplus 

Further  charges  against  the  surplus  would  include : 
Any  proportion  of  the  annual  debt  charge^  for  street  widenings 
which  the  Council  mizht  decide  should  be  borne  by  the  tram- 
ways account ;  on  the  basi^  hitherto  adopted  of  charging  the 

account  with  one-third,  the  annual  sum  would  be         

Increasing  the  renewals  provision  to  i.i*l.  per  car  mile  after  the 
first  few  year!>     


£350,400 
287,750 

63.65«» 


4  3, 800 
£60,200 


The  estimated  result  could  not  be  considered  as  anything  but  a 
very  narrow  margin.  The  debt  charges,  however,  would  diminish 
every  year  by  about  jf  5,000. 

In  considering  the  financial  results  during  the  period  of  recon- 
struction, the  Committee  stated  that  it  was  doubtful  whether  the 
deficiency  on  the  Northern  lines  during  that  time  could  be  met 
without  suspending  the  provision  which  ought  properly  to  be  made 
for  renewals  reserve  on  the  Southern  lines. 

In  reference  to  the  price  to  be  paid  to  the  company  for  the  surrender 
of  the  lease,  the  Committee  thought  the  Council  would  on  the  whole 
be  justified  in  confirming  the  terms  of  settlement.  The  ;f3i5,ooo 
might  fairly  be  spread  over  25  years.  As  soon  as  electric  working 
was  in  operation,  provision  should  be  made  out  of  profits  for  more 
speedy  repayment  of  all  outstanding  debt,  representing  dead  capital 
for  rolling-stock,  rails,  etc.,  no  longer  in  use.  The  sum  under  this 
heading  outstanding  on  March  31  next  year  would  be /71 7, 591.  In 
regard  to  the  estimate  of  ;^i  21.000,  there  could  be  no  objection  to 
spreading  the  /40o,ooo  for  leasehold  properties  and  the  ;f  1,000  for 
costs  over  25  years  ;  but  in  regard  to  the  ;f  80,000  for  compensation 
and  good-will,  this  should  be  paid  off  in  eight  years. 

The  Committee  finally  presented  a  summary  of  their  conclusions, 
in  which  they  stated  that  during  the  period  of  transition  the 
deficiency  might  be  expected  to  be  met,  without  recourse  to  the 
County  rate,  out  of  the  surplus  balance  from  the  Southern  system ; 
but  to  accomplish  this,  it  would  be  necessary  to  arrest  the  provision 
of  an  adequate  reserve  fund.  The  total  capital  outlay  on  the 
Northern  lines,  allowing  for  sale  of  horses,  might  be  expected  to  reach 
about  ;f 4, 500, 000.  This  was  in  addition  to  expenditure  for  the 
completion  of  the  generating  station  and  the  electrification  of  further 
lines  already  approved  on  the  south  and  in  the  west  of  (say)  ;f  3, 500,000 
The  tramway  debt  on  December.  31.  1904,  was  about  ;f 3,500,000. 
Adding  to  this  the  balance  of  votes  already  passed  and  the  further 
expenditure  in  contemplation,  the  total  expenditure  of  the  Council 
on  tramways  when  all  this  outlay  was  complete  might  be  put  at 
between  ;f  11, 000,000  and  /i 2,000,000,  without  reckoning  the  cost 
of  street  widenings.  which  was  charged  to  the  street  improvement 
account,  and  the  annual  charges  on  which  would  fall  on  the  County 
rate.  There  were  various  factors  in  the  solution  of  the  traffic  problem 
of  London,  the  operation  of  which  it  would  be  impossible  to 
^resee,  but  which  must  have  a  bearing  on  the  financial  results  of 
the  Council's  tramways.  These  were  the  tube  railways  now  in  course 
of  construction,  the  probable  electrification  of  suburban  railways,  and 


Digitized  by 


Google 


June  8,  1905.] 


THE  TRAMWAY  AND  RAILWAY  WORLD. 


547 


the  iiewly-arrived  motor  omnibuses.  These  considerations,  Imvinj( 
regard  to  the  comparatively  small  margin  of  surplus  shown  by  the 
foregoins;  estimates,  appeared  to  the  Committee  to  point  to  the 
necessity  for  the  strictest  economy  in  capital  expenditure,  and  the 
exercise  of  caution  in  dealing  with  proposals  to  lower  fares  or  to 
increase  the  cost  of  working  the  service. 

Tramways  in  Archway  Road. 
The  Ilighwavs  Committee  in  reference  to  the  construction  of  the 
tramways  on  the  overhead  wire  system  in  Archway  Koad,  Highgate. 
rtH:ommende:l  that  the  ofler  of  the  Metropolitan  l*-lectric  Tramways, 
limited,  to  provide  and  erect  the  overhead  equipment  at  the  cost  for 
labour  .ind  material,  with  an  additional  10  per  cent,  for  establishment 
charges,  and  in  any  case  for  n.  sum  not  exceeding  ;Cr)oo,  l)e  accepted. 
The  Committee  also  reported  that  they  had  examined  tenders 
received  for  the  construction  of  these  tramways,  and  they  were  as 
follows : 


I'aviiiK  of 
Constructiog.      w^^tMfilig. 


Tramwav 


Dirk.  Kerr  vS:  Co..  Li«l  .  Lon<lon 

I).  K.  Pator>on,  Lomloii       

John  Mowlein  &  Co..  Lui.,  London 
NVin.  (iriftiihs  &  Co.   Ltd.,  London 
R.  W.  HIackwcll  &  Co.,  Ltd..  London    ... 
Ntuirhcid.  GreiK.  &  Matthews.  London. 


£  s.  d. 

4.5«7  15  0 

4.N«»7  I  ^ 

4.(}2o  2  4 

4.234  13  s 

.S.«>37  >5  « 

«,.704  14  0 


£  s.  d. 

1,010  8  5 

1 ,036  1 1  9 

L035  8  7 

i.oH  5  10 

1. 104  18  6 

1.082  I  7 


Total. 


/■  s.  <1. 

5-59^  4  2 

5.«44  5  «i 

5.«)55  t"  «i 

5,988  19  f> 

6.142  14  2 

6.156  15  7 


The  Committee  were  of  opinion  that  the  lowest  tender,  that  of 
Dick,  Kerr  and  Company,  should  be  accepted.  They  also  proposed 
that  the  contractors  be  allowed  to  sublet  to  the  Hadfield  Steel  Foundry 
C'ompany  the  manufacture  of  the  special  work,  to  the  Associated 
Portland  Cement  Manufacturers  the  supply  of  cement,  and  to  Bayliss, 
Jones  and  Hayli.ss  the  manufacture  of  the  tie-bars. 

Nkw  Watkring  Cars. 

The  Highways  Committee  recommended  that  an  expenditure  not 
exceeding  ^f  2,500  l)e  .sanctioned  for  the  purchase  of  four  electrically- 
driven  watering  carts  for  use  on  the  tramways.  At  present  they  stated 
they  had  only  one  watering  cart,  and  it  was  not  Capable  of  doing  all 
the  work  required.  The  Committee  proposed  to  obtain  the  cars  from 
a  selected  firm. 

All  the  tramway  reports  were  adopted  with  the  exception  of  an 
adjourned  report  of  the  Highways  Committee,  with  regard  to  con- 
struction of  tramways  in  Archway  Road,  and  leasing  them  for  three 
years  to  the  Metropolitan  Electric  Tramways,  Limited. 

A  long  debate  took  place  with  regard  to  the  electrification  of  the 
Northern  system  and  the  purchase  of  the  remainder  of  the  lease  and 
the  plant  and  stock  of  the  North  Metropolitan  Tramways  Company. 

Discussion  on  the  Northern  Proposals. 
Mr.  J.  Allkn  l^AKER  (Chairman  of  the  Committee),  in  moving  the 
reception  of  the  report,  said  that  although  the  proposals  were  far- 
reaciiing  and  of  great  magnitude,  he  had  every  confidence  in  sub- 
mitting them,  because  their  experience  in  the  South  fully  justified  the 
course  recommended.  He  pointed  out  that  as  a  result  of  electrification 
in  the  South,  the  receipts  were  steadily  increasing.  I^st  financial 
year  the  net  receipts  were  {.\y,(XK>  above  estimate,  and  when  they 
saved  id.  per  unit  upon  the  current  by  obtaining  it  from  their  own 
generating  station  at  Greenwich,  there  would  be  a  still  further 
enhanced  profit.  Taking  all  items  into  consideration,  he  contended 
that  last  year  the  profits  on  the  South  reached  >f9^»,7'Sj.  and  if  they 
had  l>eftn  able  to  get  enough  power  to  run  all  their  cars  instead  of  only 
joo  out  of  400,  the  net  earnings  would  have  still  further  incre.ised. 
Referring  to  the  North  Metropolitan  lease,  he  pointed  out  that  the 
receipts  under  that  lease  were  steadily  diminishing  owing  to  the 
company  having  sold  their  lines  outside  the  county,  upon  which  12.J 
|X5r  cent,  on  the  increase  on  gross  receipts  were  received,  .is  well  as 
ii|>on  lines  inside  the  county.  Only  /300  was  expected  from  this 
source  next  year,  .so  that  the  lease  was  now  of  much  less  value.  The 
estimates  for  the  new  year  were  most  encouraging,  while  already  the 
estimated  receipts  had  lx;en  exceeded  in  the  South  in  one  week  by 
;fi,5oo,  and  in  another  by  /2,ooo;  the  fact  was  the  Council's  trams 
were  becoming  more  popular,  were  being  worked  with  greater 
economy  and  skill,  and  there  could  be  no  doubt  that  when  the  whole 
of  the  lines  in  London  were  electrified,  what  had  been  promised  in 
days  gone  by  the  Highways  Committee  would  be  fully  realised.  The 
present  proposals  would  lead  to  a  uniform  .system  north  and  south  of 
the  Thames,  would  satisfy  the  legitimate  needs  of  the  Northern 
public.  When  the  two  systems  were  linked  up,  and  the  trams  were 
able  to  go  across  the  bridges,  the  profit  earning  capacity  would  be 
.still  further  increased.  He  contended  that  the  provisions  of  the  lease 
were  such  that  electrification  could  not  proceed  under  it,  and  that  it 
must  be  got  out  of  the  way.  I>om  the  reports  of  the  officers  the 
Council  practically  had  no  alternative,  and  the  terms  given  to  the  com- 
pany were  fair  and  reasonable,  and  favourable  also  to  the  Council,  in- 
cidentally he  pointe<l  out  that  of  the  57  memlxjrs  who  voted  in  iS(y»  for 
ihe  lease,  rmly  7  were  now  left,  and  some  34  or  35  members  who  then 
voted  against  the  lease  were  still  members  of  the  Council.  He  esti- 
mated that  if  the  tramways  had  been  electrified  at  that  date  no  less 


than  a  million  sterling  would  have  been  gained  by  the  Council  in  the 
ten  years,  especially  considering  the  price  at  which  capital  could  then 
have  been  raised. 

Mr.  H.  P.  Harris  contended  that  North  Ivondon  had  not  been 
fairly  treated  by  the  Council.  All  the  blessings  of  electric  tramways 
had  been  given  to  the  South,  and  while  he  was  anxious  for  the  Council 
to  do  everything  in  its  power  to  improve  locomotion  in  the  North  he 
wanted  it  to  be  sure  that  it  was  proceeding  on  the  l)est  methotls  and 
with  due  regard  to  approved  finance.  The  Highways  Committee  had 
pursued  a  dilatory  policy  for  some  years  and  had  suddenly  become 
precipitate.  The  Progressive  party  had  refused  to  take  advantage  of 
the  electric  traction  clauses  in  the  lease,  and  in  support  of  this  view 
he  quoted  from  the  proceedings  of  the  Council  and  the  Com- 
mittee. As  far  back  as  February,  1901,  a  motion  had  been  carried 
instructing  the  Cornmittee  to  proceed  under  those  clauses,  but 
the  Committee  had  never  reported  upon  the  instruction.  He  claimed 
also  the  support  of  the  Finance  Committee  which  said  that  it  would 
be  difficult  to  put  those  clauses  in  operation  without  the  co-operation 
of  the  Company,  but  that  only  meant  that  co-operation  of  the  Com- 
pany could  not  be  forthcoming  owing  to  the  delay  in  putting  the 
clauses  in  force.  It  seemed,  therefore,  that  while  the  Council  had  not 
been  lacking  in  the  power  to  electrify  the  North  all  these  years,  they 
had  been  lacking  the  will,  the  result  being  that  all  the  advantages  to 
have  been  gained  from  earlier  electrification  had  been  lost  to  the 
Council.  The  question  for  them  that  day  was  :  is  it  desirable  that  the 
Council  should  commit  itself  to  all  that  was  involved  in  the  proposals 
of  the  Committee?  If  that  proposal  was  only  to  buy  the  lease,  the 
matter  might  not  be  so  important,  but  the  proposal  involved  much 
more  than  that.  The  Finance  Committee  had  pointed  that  out. 
Lord  Welby's  Committee  said  that  the  Council  would  be  committed  to 
Northern  electrification  for  the  most  part  on  the  conduit  system,  and 
urged  that  in  entering  upon  a  scheme  ol  that  magnitude  it  was  most 
important  that  the  financial  considerations  should  be  most  carefullv 
weighed.  The  Committee  added  that  there  were  various  factors  m 
the  solution  of  the  traffic  problem  of  I^udon,  the  operation  of  which 
it  was  impossible  to  foresee,  but  which  must  have  a  bearing  upon  the 
financial  results  of  the  Council's  tramways,  viz.,  tube  railways, 
electrification  of  suburban  railways,  and  motor  'buses.  The  Finance 
Committee  also  urged  the  necessity  of  the  strictest  economy  in  capital 
expenditure,  and  the  exercise  of  caution  in  dealing  with  proposals  to 
lower  fares  or  increasing  the  working  expenses.  Now  he  would  not 
express  any  opinion  as  to  the  place  to  be  taken  in  London  locomotion 
by  lubes,  or  tramways,  or  motor  'buses,  or  even  steamboats,  but  there 
seemed  to  be  a  tendency  just  now  to  run  one  form  of  locomotion 
against  another.  He  thought,  however,  it  was  unwise  to  back  any 
winner  at  the  moment,  and  in  embarking  on  this  large  expenditure 
they  must  remember  they  were  committing  themselves  entirely  to  one 
of  the  several  competing  methods.  The  adoption  of  this  report 
practically  meant  pledging  themselves  to  the  most  expensive  meth(Kl 
of  conduit,  and  they  must  remember  that  after  reconstruction,  when 
electrification  was  completed,  the  margin  of  profit  admitted  by  ihe 
report  was  almost  nominal.  Under  all  these  circumstances  he  thought 
the  Council  would  at  any  rate  l)e  acting  prudently  to  wait  for  the 
report  of  the  Royal  Commission  on  London  locomotion,  which  would 
shortly  Imj  issued.  Nothing  would  be  lost  by  a  .slight  delav,  and  to 
adopt  the  report  that  day  would  certainly  be  condemned  as  unbusiness- 
like. He  therefore  moved  as  an  amendment,  "That  it  is  inexpedient 
for  the  Council  to  commit  itself  to  the  immediate  purchase  of  the 
North  Metropolitan  lea.se,  and  the  electrification  of  the  lines  on  the 
conduit  system,  involving  the  possible  outlay  of  six  millions,  until  the 
shortly  expected  report  of  the  Royal  C^ommission  on  London  Lf)como- 
tion  has  l>eeen  presenterl,  when  the  needs  of  Ix)nd«)n  and  the  precise 
means  by  which  they  may  l)e  most  conveniently  and  economically  met 
are  likely  to  l>e  more  clearly  ascertained." 

Sir  R.  M.  Hkaciicroft  formally  seconded,  re.serving  his  remarks. 

Mr.  J.  W.  Uenn.  MP.,  said  that  he  spoke  with  trepidation, 
being  conscious  that  Sir  Melville  l^achcroft  was  lying  in  wait  for  him. 
He  did  not  think  Mr  Harris's  speech  hung  together  very  well.  He 
could  not  see  why  they  should  hold  their  hands,  because  whether  they 
proceeded  under  the  le«i.se  or  outside  the  lea.se  the  magnitude  of  the  pro- 
posals would  be  the  same.  Hurry  in  one  case  could  not  l>e  justified 
unless  it  were  justifie^l  in  the  other.  The  policy  of  the  Moderate  party 
in  the  past  had  bt^en  that  in  passing  the  resolution  to  purchase  there 
was  no  intention  on  the  part  of  the  Council  to  work  the  tramwavs. 
That  policy  seemed  to  l)e  siill  at  the  back  of  Mr.  Harris's  mind. 
Referring  to  the  electric  claust^s  in  the  lease.  Mr.  li<Min  said  the  first 
thing  they  discovered  when  they  tried  to  put  those  clauses  in  force 
there  was  another  clause  which  provided  that  those  clauses  slu>uld  not 
apply  to  London.  The  Moderates  were  significantly  sdent  on  that 
point.  Then  ihe  Company  were  entitled  to  (|uiet  enjoyment  under  the 
lease,  and  if  the  Council  had  proceeded  to  electrify  there  wouUl  have 
\>een  a  heavy  claim  (or  compensation.  Hut  something  else  happene<l, 
and  that  was  the  creation  by  Mr.  Harris's  party  of  the  Borough 
Councils,  who  told  the  Council  they  would  not  consent  to  the  conduit 
system.  The  Borough  Councils  were  given  the  control  of  the  roads. 
Then,  when  the  Council  tormulated  a  scheme  for  electrifying  the 
North,  the  Company  told  the  Council  they  would  not  assist  unless  the 
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trolley  system  were  adopted.  In  face  of  these  difficulties,  reconstruc- 
tion was  impossible.  They  might  as  well  talk  about  electrifying  the 
Moderate  party.  They  had  obtained  a  legal  opinion  that  it  was  not 
p)ossible  to  give  effect  to  those  clauses.  The  lease  would  stand  in 
history  as  the  greatest  municipal  blunder,  and  it  had  proved  the 
Nemesis  of  the  Moderate  party.  By  the  action  of  the  Progressives 
in  getting  the  percentage  on  gross  receipts  raised  from  5  to  12 J, 
the  sum  of  £C)y,ooo  had  been  gained  to  London.  There  was 
another  defect  in  the  lease,  which,  while  it  provided  for  ;f  12.500 
being  set  aside  for  renewals  of  the  lines,  contained  no  power 
to  compel  the  Company  to  spend  that  money,  so  there  was 
an  item  of  ;f 30,000  which  the  Council  could  not  touch.  They 
were  quite  familiar  with  the  plea  of  waiting  for  the  report  of  the 
Royal  Commission,  and  without  venturing  to  be  a  prophet,  he  would 
say  that  one  item  of  that  report  would  be  a  recommendation  for  the 
rapid  extension  of  the  Council's  tramways  which  had  been  such  a 
benefit  to  South  I^ndon.  He  had  ventured  to  hope  that  the  Moderates 
would  have  joined  hands  with  them  in  this  matter,  and  have  shared 
the  credit  as  was  done  in  such  Conservative  centres  as  Liverpool  or 
Manchester. 

Sir  R.  M.  Beachcroft,  as  one  of  the  old  reprobates  who  walked 
out  of  the  Council  in  1896,  contended  that  in  regard  to  the  lease  the 
Progressives  had  entirely  misconceived  the  situation.  When  the 
lease  was  granted  the  Council  had  no  alternative,  because  only  part 
of  the  lines  were  then  purchasable  under  the  1870  Act.  other  portions 
periodically  falling  in  up  to  1901.  The  Council  could  not  then  have 
electrified  the  system  even  had  they  wanted  to,  and  nothing  short  of 
an  agreement  with  the  Company  enabled  the  Council  to  deal  with  the 
Northern  lines  as  a  whole.  He  was  proud  of  the  lease,  because  out  of 
the  ;f  293,000  carried  to  relief  of  rates  from  the  tramways,  no  less  than 
;f  200,000  had  come  from  the  lease,  and  only  ;f78.ooo  from  the  South  ; 
that  was  up  to  1902,  since  when  the  Northern  system  had  produced 
^87,700  and  the  South  a  deficit  of  ;f  26,000.  He  bitterly  complained 
of  a  suggestion  made  by  Mr.  Benn  that  he  and  his  friends  had  carried 
the  lease  for  the  benefit  of  the  Company. 

Mr.  Hhnn  emphatically  disclaimed  any  intention  of  suggesting 
that  Sir  Melville  Beachcroft  or  his  party  had  been  actuate<l  by  any 
l')ersonal  motives,  and  said  that  what  he  had  meant  to  convey,  that 
l>eing  pledged  to  the  idea  that  the  Company  system  was  the  best,  had 
in  that  way  bcfriendetl  the  Company. 

Sir  R.  M.  Beachcroft  willingly  accepted  the  disclaimer,  and  said 
that  ho  <|uitc  l)olioved  thiit  Mr.  lienn  had  not  desire<l  to  cast  any 
imputation  upon  the  Moderate  members.  Proceeding,  he  remindc<l 
the  (Council  that  a  legal  opinion  had  also  been  obtained  that  the 
Council  were  entitled  to  electrify  under  the  le.ise  without  incurring 
cl.iims  for  compensation  for  disturliance 

Mr.  Benn,  intervening,  said  that  the  same  counsel  had  pointed  out 
that  the  difficulty  of  compelling  the  Company  to  take  power  from  the 
(;reenwich  generating  station  was  insuperable. 

Sir  R.  M.  Beachcroft  rejoined  that  while  that  was  so,  the  Company 
could  have  got  ample  power  from  other  sources.  He  pointed  out  that 
even  now  the  Council  were  not  ready  to  electrify  the  North,  and  yet 
were  prepared  to  throw  away  ;f58,ooo  a  year.  Only  half  the  lines  had 
been  dealt  with  on  the  South,  and  25  miles  still  remained.  At  that  rate 
how  long  did  they  think  the  work  would  take  on  the  North  ?  They 
were  told  when  finished  there  would  only  be  a  profit  on  the  whole 
transaction  of  ;f  60,000,  and,  when  the  cost  of  widening  was  deducted, 
that  would  only  leave  ;f  30,000  a  year  against  the  ^58,000  they  were  now 
receiving.  This  was  without  reckoning  the  loss  during  reconstruction, 
and  also  it  presumed  the  work  would  be  a  success.  What  if  it  failed  ? 
Personally,  he  believed  that  the  conduit  system  for  the  whole  of  London 
would  prove  a  failure,  and  contrasted  Continental  and  American 
methods  of  providing  for  electric  locomotion  with  the  expensive  system 
adopted  by  the  Council.  If,  as  a  result  of  the  Royal  Commission's 
enquiry,  they  had  to  revise  their  decision  that  day.  the  Council  would 
look  extremely  foolish. 

Mr.  J.  Burns,  M.P.,  urged  that  in  order  to  secure  a  uniform  system 
of  tramway  locomotion  for  London  they  must  buy  the  company  out. 
The  terms  were  too  generous  by  about  ;f 40.000,  but  he  was  prepared 
to  vote  for  that  sacrifice  in  order  to  expedite  matters.  He  knew  what 
the  suggestion  to  wait  for  the  report  of  the  Commission  meant.  It 
meant  that  they  were  to  wait  for  the  creation  of  a  nice  little  transit 
board,  composed  of  ex-colonels,  ex-generals,  and  ex-lawyers,  to  super- 
cede the  Highways  Committee.  A  (iovernment  which  reported  in 
favour  of  such  a  step  would  not  last  long  enough  to  carry  out  such  a 
scheme.  As  to  American  methods,  he  could  quote  a  better  place  than 
New  York.  Chicago  had  decreed  in  favour  of  municipalisation,  and 
had  sent  to  (ilasgow  for  help  to  get  free  from  the  corruption  obtaining 
under  company  rule  in  American  cities.  He  denied  that  electrification 
would  obstruct  trade,  and  quoted  South  London  circumstances  as 
proving  the  commercial  benefits  of  electric  traction.  He  referred  to 
the  growing  success  of  the  Council's  trams,  and  said  that  they  had 
been  conspicuously  free  from  labour  troubles  and  breakdowns.  One 
man  told  him  that  for  nine  months  his  car  had  not  been  seriously 
interfered  with  by  any  breakdown.  The  men  were  getting  more  skilful 
and  ready  to  take  those  necessary  risks  inseparable  from  work  on  an 
electric  car.     He  expressed  the  belief   that  but   for  the  blunder   in 


regard  to  the  lease  nine  years  ago  the  Moderate  party  would  have 
been  as  supreme  at  Spring  Gardens  as  they  were  in  Parliament. 

Sir  H.  Bliss  said  that  he  could  not  understand  why  the  Council 
wanted  to  throw  away  four  and  a  half  times  ;f 58.000,  which  meant 
;f  246,000,  and  another  /"loOjOoo  on  top  of  that.  Why  did  they  want 
•  to  take  over  tramways"  which  were  returning  a  profit,  when  admittedly 
after  the  transaction  there  would  be  no  profit.  He  also  urged  that 
experiments  should  be  made  with  motor  tram-cars  before  the  Council 
finally  committed  itself  to  this  huge  expenditure  for  electric  traction. 

Mr.  .\llen  Baker,  in  replying,  said  that  the  suggestion  that  in 
1896  the  Council  had  no  alternative  was  inaccurate,  as  the  lines  which 
fell  in  then  amounted  to  19  miles  of  main  routes,  and  the  company 
could  not  have  worked  the  remainder. 

On  a  division  the  amendment  was  rejected  by  74  votes  to  21,  and 
on  a  further  division  the  recommendation  of  the  committee  to  pur- 
chase the  lease  was  carried  by  68  votes  to  20.  The  conse<|uent  recom- 
mendations were  then  agreed  to  ucni.  con. 

Ix)RD  Welbv,  chairman  of  the  Finance  Committee,  in  submitting 
the  annual  estimates,  referred  at  some  length  to  tramway  matters. 
He  said  that  the  Council  would  note  with  satisfaction  the  improvement 
in  the  financial  results  of  the  working  of  the  Southern  tramways  for 
the  past  year.  It  appeared  from  the  latest  figures  that  the  profit  on 
working  would  be  larger  than  originally  estimated  by  a  sum  of  ;f  35,0c o, 
the  greater  part  of  which  the  Highways  Committee  proposed  to 
employ — (i)  in  paying  off  the  debt  incurred  on  the  temporary 
generating  stations ;  and  (2)  in  increasing  the  renewals  reserve  fund, 
thus  increasing  the  financial  stability  of  the  undertaking.  The 
estimates  for  the  new  year  showed  that  the  Southern  system  account 
just  about  balanced,  but  this  was  after  providing  only  ;f  15,000  for 
renewals  reserve.  They  were  promised  better  results  when  the  first 
portion  of  the  new  generating  station  at  Creenwich  was  opened  in  the 
spring  of  next  year,  as  the  Council  would  then  be  supplying  electric 
current  from  Greenwich  at  a  much  cheaper  price  than  that  at  which 
it  was  now  being  supplied  as  a  temporary  measure  by  certain  com- 
panies. This  led  him  to  refer  to  the  proposed  purchase  as  on  March 
31,  1906,  of  the  remainder  of  the  lease  granted  by  the  Council  to  the 
North  Metropolitan  Tramways  Company,  which  was  now  l>efore  the 
Council.  This  purchase  was  intended  to  be  followed  by  the  imme- 
diate electrification  of  the  whole  of  the  Northern  system,  at  a  cf»st, 
including  all  expenses  incidental  tliereto,  of  from  /4,ooo,ooo  to 
jf 5. 000, 000.  The  total  outlay  of  the  Council  upon  the  purchase  and 
reconstruction  of  existing  tramways  and  the  construction  of  new 
tramways  would  in  a  few  years'  time  have  reached  a  total  of 
/1 1,000,000  or  jf  12,000,000.  The  ratepayers  would  have  lent  their 
credit  for  the  raising  of  this  large  sum  of  money,  although  the  tram- 
ways undertaking  had  not,  up  to  the  present,  cost  the  ratepayers  a 
sixpence ;  on  the  contrary,  they  had  directly  l:)enefited  to  the  extent  of 
nearly  /30o,ooo.  The  large  additional  burden  which  the  service  c»{ 
education  threatened  to  place  upon  the  ratepayers  made  it  imperative 
that  the  Council  should  make  every  effort  to  relieve  the  ratepayers  in 
other  directions,  and  he  thought,  therefore,  that  the  ratepayers  should 
when  the  undertaking  had  emerged  from  the  period  of  reconstruction 
receive  consideration,  and  that  it  ought  to  be  consistent  with  the 
financial  stability  of  the  aindertaking  to  contribute  a  certain  sum 
annually  in  relief  of  the  rates. 


Tramway  and  Steamboat  Services. 

At  a  meeting  of  the  Council  on  May  23,  the  Highways  Committee 
presented  a  report  on  the  subject  of  circular  journey  tickets  available 
by  the  Council's  tramways  and  river  steamboats.  They  pointed  out 
that  on  March  7  last,  the  Council  had  decided  that  the  fares  to  be 
charged  on  the  steamboats  between  Westminster  and  Greenwich 
should  be  3d.  single,  and  5d.  return.  \  special  provision  was  included 
in  the  Thames  River  Steamboat  Service  Act,  authorising  the  Council 
to  make  arrangements  for  the  issue  of  circular  journey  tickets  on  the 
tramways  and  steamboats,  and  the  Rivers  Committee  had  been  in 
communication  with  the  Highways  Committee  on  the  subject.  The 
present  single  fare  by  tramcar  between  Greenwich  and  the  London 
termini  was  3d.,  while  it  was  proposed  that  the  fare  of  5d.  charged  on 
the  steamboats  should  be  equally  divided  between  the  revenue  of  the 
tramways  and  steamboats.  This  meant  that  2jd.  would  be  charged 
for  each  journey  on  the  tramways  if  the  passenger  travelled  the  whole 
or  only  part  of  the  journey  by  car.  The  committee  concurred  in  the 
adoption  of  such  an  arrangement,  but  were  of  opinion  that  it  should, 
in  the  first  instance,  be  for  a  year  only.  They  did  not  suggest  that 
circular  tickets  should  be  issued  for  the  outward  journey  in  either 
direction  of  the  tramways,  as  the  shortness  of  the  ordinary  fare  stages 
and  the  method  of  collecting  fares  generally  would  make  that  course 
difficult.  They  recommended  that  steamboat  circular  tickets  at  5d. 
each  in  either  direction  between  Westminster  and  (ireenwich  l)e 
available  for  the  return  journey  on  any  of  the  Councils  tramcars 
between  (ireenwich  and  the  London  termini. 

Stoneware  Dicts. 
The  Committee  had  considered  tenders  for  the  supply  of  750,000 
Stoneware  ducts  required  for  the  electric  cables  in  connection  with  the 
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reconstruction  of  portions  of  the  existing  tramways,  and  for  the  con- 
struction of  various  authorised  tramways.  The  following  were  the 
tenders : 


Amount  of 
Tender  (for 

Rate  |x;r 

750.000  Ducts, 

Delivery 
per  Week 

r.ooo  Ducts. 

including  full 

Contingencies 

Provision). 

C    s. 

d. 

C      s.   d. 

II   i() 

6 

9.481     5    0 

S,<XK) 

13    0 

0 

10.250    0    0 

10,000 

14  10 

0 

3.791   »3     4 
(for  2;o,oix» 
ducts  only) 

4.000 

14  It 

S 

11.437  10    0 

5.«»oo 

14  II 

8 

11,437  10    0 

5,tXMJ 

14  II 

8 

11.437  10    0 

5.<N)0 

14  II 

8 

11,437  '«    0 

50,00*1 

16  10 

0 

i.?,H75    0    0 

5,to(> 

16  13 

0 

12.987  10    0 

10,000 

lO  18 

0 

13,193  15    0 

75,000 

21      0 

0 

16,250    0    0 

7.50'> 

24      0 

0 

iK,5uo    0    0 

10,000 

G.  Skey  &  Co.,  Ltd.,  London  

Stanley  Bros.,  Lid.,  Nuneaton         

The  Stourbridge  Glazed  Brick  and  I'ireclay 
Co.,  Ltd.,  Dudley. 

Jolin  Knowles  iV  Co.,  London  

H.  K.  Mansfield.  Burtonon-Trenl 

Hosea  Tugby&  Co..Ltd..  Ashby-de-la-^oucli 
Thos.  Wragge  &  Son,  Ltd..  Swadlincote  ... 

Sutton  &  Co..  .\«'hby-de-la-/ouch    

Ingham's  Firebrick  Co.,  Dewsbury 

las.  F.  Cuniniinos  iV  Co.,  London  ' 

Naylor  Bros.,  Huddersfieid 

J.  J.  Lee,  Crumi>sall,  Manchester 

The  committee  thought  that  the  lowest  tender,  viz.,  that  of  Messrs. 
Skey  and  Company,  should  be  accepted  for  the  supply  of  500,000  of  the 
ducts.  Having  regard,  however,  to  the  more  prompt  delivery  provided 
for  in  the  second  tender,  they  suggested  that  the  remainder,  250,000 
in  number,  should  be  obtained  from  Stanley  Hrothers.  Limited.  This 
would  considerably  expedite  delivery  and  laying.  The  sum  for  the 
500,000  would  be  ;f6,287  los  ,  and  for  the  250,000  ducts  ;f 3,450.  The 
committee  recommended  accordingly. 

Accumulators  . 

The  committee  had  also  considered  the  following  eight  tenders  for 
the  supply,  delivery,  erection,  and  maintenance  of  accumulators  required 
at  the  Greenwich  generating  station. 


The  Tudor  Accumulator  Co.,  Ltd.,  London         

The  British  Accumulator  Co.,  Ltd.,  London        

The  Electrical  Power  Storage  Co.  Ltd.,  London 

The  D.  P.  Battery  Co.,  Ltd..  London  

The  Chloride  Electrical  Storage  Co.,  Ltd..  Manchester  . 

Accumulator  Industries,  Ltd.,  Woking       

The  A.  B.  P.  Accumulator  Co.,  Ltd.,  Stockton-on-Tees.. 
Hart  Accumulator  Co.,  Ltd.,  London         


.Amount  of  Tender. 

Supply 

Delivery, 

and 

Maintenance. 

Erection. 

£     s. 

d. 

£     s.  d. 

1,875  12 

0 

1 ,  1 20   0   0 

1,947  10 

0 

1.200   0   0 

i,i05  18 

0 

<joo    0    0 

2.173    0 

8 

I  ,yyn    0    0 

2.177    0 

0 

1.170    0    0 

?.37'     2 

4 

1 .045    0    0 

2,755  II 

0 

2.WK)      0      0 

3,447    6 

0 

2.858  10   0 

They  recommended  that  the  lowest  tender,  that  of  the  Tudor 
Accumulator  Company,  should  be  accepted. 

Overhead  Travelling  Cranes. 
The  committee  had   considered   the  following  26   tenders   for   the 
supply,  delivery  and  erection  of  three  lo-ton  overhead  travelling  hand 
cranes    required    for    the    Streatham,    Battersea.   and    Wandsworth 
sub-stations : 

£ 
Herbert,  Morris,and  Basterl,  Ltd.,Loughborough(nottospeci(ication)      477 
Jessop  and  Appleby  Bros.  (Leicester  and  London),  Ltd.,  Leicester 

(not  to  specification) 620 

James  Gibb  and  Co.,  Ltd.,  London 664 

Carrick  and  Ritchie,  Edinburgh      678 

James  Carricli  and  Sons,  Ltd..  Edinburgh  68a 

,,  M  .,  ,,  alternative 761 

J.  Smith  (Kelghley).  Ltd.,  Keigliley 699 

Holt  and  VVillett,  Cradley  Heath 735 

Rogers  and  Kaye,  Bradford ...      740 

John  Hitchen  and  Son,  Ltd.,  Halifax         760 

,.  „  „  .,        alternative  725 

C.  and  A.  Musker(i90X>.  Ltd.,  Liverpool 810 

Tangycs.  Ltd.,  Birmingham 871 

Ransomes  and  Rapier,  Ltd.,  London         909 

James  Spencer  and  Co.,  HolUn wood,  Lancashire         915 

Pickerings,  Ltd..  Sockton-on-Tecs 927 

John  M.  Henderson  and  Co.,  Aberdeen    ,^ 

Joseph  Booth  and  Bros.,  Ltd.,  Leeds        y^ 

Thomas  Larmuih  and  Co.,  Salford 1,025 

Leeds  Engineering  and  Hydraulic  Co.,  Ltd..  Leeds     1.085 

Thomas  Smith  and  Sons,  Leeds      1,128 

Flavell  and  Churchill,  London  1,150 

Steel  Roi«  Pulley  Block  Co.,  Ltd.,  Sheffield      1,192 

Rawlinsons.  Ltd..  Leeds        1,225 

Parsons  (Brierly  Hill),  Ltd.,  Brierly  Hill,  Siaflfs 1,275 

Cowans.  Sheldon,  and  Co.,  Ltd.,  Carlisle 1,29c) 

DougiU's  Engineering,  Ltd.,  Leeds 1,770 

Butters  Bros.,  and  Co.,  Glasgow     2,385 

The  two  lowest  tenders  did  not  comply  with  ihe  specification  and 
could  not  be  considered.  Certain  drawings  and  detailed  information 
did  not  accompany  the  third  tender,  and  it  appeared  that  the  cranes 
provided  for  by  it  would  not  be  so  satisfactory  for  the  Council's 
purpose  as  those  specified  in  the  fourth  tender.  The  committee 
recommended  that  this  fourth  tender,  sent  in  by  Messrs.  Carrick  and 
Ritchie,  should  be  accepted. 

l*iMLico  Generating  Station  Site. 

The  Committee  reported  on  negotiations  for  the  settlement  of  a  claim 
in  respect  to  the  acquisition  by  the  Council  of  the  interest  in  premises 


forming  part  of  the  site  of  the  suggested  Pimlico  generating  station. 
They  recommended  that  the  claim  of  the  Cubitt  estate  trustees  be 
settled  for  /7.500. 

The  Tramway  Committee's  recommendations  were  adopted,  with  the 
exception  of  the  report  on  circular  steamboat  and  tramway  tickets,  which 
was  opposed  and  stood  over  until  the  next  meeting. 

Considerable  discussion  took  place  upon  the  tramway  estimates, 
postponed  from  a  previous  meeting. 

On  a  vote  of  £57,475  for  electric  traction  repairs. 

Sir  K.  M.  Beachcroft  said  this  was  the  actual  expenditure  last  year, 
and  therefore  the  ;f  15,000  estimated  for  renewals  was  quite  inadequate. 

Mr.  Baker  explained  that  the  cars  were  kept  up  out  of  revenue,  and 
the  £15,000  was  an  additional  reserve  altogether.  The  penny  per  car- 
mile,  which  would  bring  in  about  £48,000.  was  sufficient  to  provide  for 
new  cars  three  or  four  times  over  if  they  wore  out.  The  estimate  was 
approved. 

On  estimates  forgeneral  expenses,  horse  £11, 875,  and  electric  traction, 

£-27.485. 

Mr.  T.  P.  Gaskell  said  these  items  were  principally  for  local  rates 
and  appeared  quite  inadecjuate.  The  demands  of  the  local  rates  would 
increase.  The  provision  for  rates-  amounted  to  3s.  in  the  £,  whereas 
the  average  local  rate  was  about  8s.  in  the  £. 

Mr.  Baker  replied  that  the  estimates  had  been  carefully  got  out  and 
economies  which  would  be  effected  would  bring  the  expenditure  rather 
under  than  over  the  estimates.  Local  rates  were  fully  provided  for, 
being  about  £130  per  mile  on  horse  and  £500  per  mile  on  electric  lines. 
The  estimate  was  approved. 

On  the  vote  of  £3,595  for  income  tax. 

Sir  R.  M.  Beachcroft  said  as  the  balance  shown  was  only  £143,  it 
was  difficult  to  understand  on  what  this  large  amount  was  paid  for 
income  tax. 

Mr.  Baker  said  the  undertaking  was  bearing  reserves  and  so  on 
which  were  reckoned  as  a  profit  on  which  they  had  to  pay. 

Lord  Welbv  said  the  ways  of  tVie  Inland  Revenue  were  marvellous, 
and  considered  there  were  profits  on  which  the  Council  had  to  pay  the 
tax.     There  was  no  appeal.     The  estimate  was  approved. 


pROHosED  South  London  Extensions. 
At  a  meeting  of  the  Council  on  May  30,  the  Highways  Committee 
submitted  a  special  report  on  the  proposed  construction  of  new  tram- 
ways and  the  reconstruction  of  existing  lines  in  South  London.  They 
stated  that  certain  tramways  had  been  authorised  from  time  to  time, 
the  construction  of  which  might  be  undertaken  with  advantage  at  the 
present  time.  The  street  widenings  required  had  been  nearly  com- 
pleted. The  tramways  referred  to  were  :  (i)  from  Caml)erwell  Green 
to  the  junction  of  lordship  Lane  and  Crystal  Palace  Road  :  (2)  from 
the  terminus  of  the  authorised  tramways  in  Lordship  I^ne  to  Dart- 
mouth Road,  Forest  Hill ;  (3)  from  Grove  Vale  to  Stuart  Road, 
Peckham ;  (4)  from  the  existing'^ tramways  in  New  Cross  Road  to 
Rushey  Green  ;  and  (5)  from  the  existing  terminus  in  Trafalgar  Road, 
Greenwich,  to  a  point  near  Blackwall  Tunnel.  The  total  length  of 
these  lines  was  about  17  miles,  measured  as  single  track,  and  if 
construction  was  immediately  commenced  it  would  be  possible  for  it  to 
be  completed  soon  after  the  opening  of  the  first  portion  of  the 
Greenwich  generating  station.  The  accompanying  table  shows  the 
details  of  expenditure  and  the  estimated  results  of  working  during 
the  year : 


I  Cost  ot  Construction  &  Equipment,  j 


I  Construc-i 

Descrip-      tlon  of 

tion  of     Tramway, 

Tramway. '  including  j 

Cables    j 

I       and 

Ducts.    ' 


Car 
Sheds. 


Total.. 


i»,5oo 


j    Esti- 
C..K     '  uiated 
stati^ns.i«--'P^^ 


£ 
5.200 

i,5«J 
i,()oo 
4.400 

I,tKX) 


Interest 
Esti-    I       and 
mated  |   Sinking 
Kxpen-|     Fund 
ses  of     Charges 
on  Cost  of 
Construc- 
tion. 


Work- 
ing 


i4.3o« 


£ 

£ 

C 

.'0,805 

12,136 

7,226 

6,023 

3,832 

3,498 

4.927 

2,874 

3.348 

i6,4-'5 

9,581 

9.070 

4.927 

2.874 

3051 

53.107 

31.297 

26,193 

Estimat(;d 
Surplus 

of 
Receipts 

over 
Working 
Expenses. 


£ 
8.669 
2.091 
2,053 
6,844 
2,053 


21.810 


(d)  Including  £7,ojo  for  bridge  work. 

(1)  New  line  from  Camberwell  Green,  via  Denmark  Hill,  Champion  Park,  Grove 
Lane,  Dog  Kennel  Hill,  Grove  Vale,  and  Lordship  Lane,  to  junction  of  Lordship 
Lane  with  Crystal  Palace  Road. 

(2)  From  the  terminus  of  the  authorised  tramways  in  Lordship  Lane,  via  Lordship 
Lane  and  London  Road,  to  Dartmouth  Road,  Forest  Hill. 

<3)  From  Grove  Vale,  via  Goose  Green,  East  Dulwich  Road,  and  Peckham  Rye,  to 
Stuart  Road.  Peckham. 

(4)  New  line  from  the  existing  tramways  In  New  Cross  Road,  via  Lewisham  High 
Road,  Loampit  Hill  and  Vale,  to  High  Street,  Lewisham,  and  reconstruction  and 
doubling  of  the  existiug  tramways,  thence  via  High  Street,  Lewisham,  to  the  terminus 
at  Rushey  Green. 

(5)  New  line  from  the  existing  terminus  in  Trafalgar  R«»ad,  Greenwich,  lia  Black- 
wall  Lane,  to  Blackwall  Tunnel. 

The  estimated  cost  of  construction  pro\  ided  for  the  use  of  the  conduit 
system,  as  the  Committee  were  of  opinion  that  in  order  that  the  tram- 
ways might  be  satisfactorily  worked,  so  as  to  permit  of  easy  interchange 
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of  traffic,  the  increased  cost  of  track  construction  was  fully  justified. 
In  addition,  the  committee  pointed  out  that  tramways  Nos.  3,  4,  and  5 
would  be  situated  within  a  radius  of  three  miles  from  Greenwich  Ob- 
servatory, so  that  only  the  conduit  system  would  be  permitted.  The 
whole  of  the  lines  would  be  worked  in  connection  with  the  car-sheds 
now  under  construction  at  New  Cross  and  Camberwell,  and  from  the 
sub-stations  already  working  at  those  two  points.  The  estimatetl 
surplus  of  ^^2 1,8 10  a  year  would,  if  id.  per  car  mile  were  set  aside  for 
renewals,  be  reduced  by  £4,473,  leaving  /"i 7,337  available  for  interest 
and  sinking  fund.  These  charges  would  in  the  first  year  amount  to 
/26,i93,  together  with  ;f  2,000  in  respect  of  the  debt  on  the  existing 
Catford  lines.  The  figures  e.vcluded  the  question  of  street  widenings, 
the  total  estimated  cost  of  which  was  /i 20.250.  The  interest  and  sink- 
ing fund  on  one-third  of  that  cost  would  amount  to  ;f  2,177  ^  year.  The 
committee  were  in  communication  with  the  Improvements  Committee 
with  regard  to  the  incidence  of  the  cost  of  these  widenings.  The  figures 
given  included  /7,ooo,  for  certain  bridge  reconstruction  works.  It  was 
estimated  that  about  13,750,000  passengers  would  travel  on  the  lines 
during  the  first  year,  irrespective  of  the  traffic  that  would  result  from 
the  connection  of  the  lines  with  the  existing  system  and  from  the  increase 
of  population  of  the  districts  concerned.  The  committee  advanced  a 
number  of  arguments  in  favour  of  the  immediate  construction  of  the 
tramways,  and  they  recommended  approval  of  estimates  of  ;f  322, 150, 
less  ;f  35,000  for  rails  and  fastenings  already  provided  for,  and  that  steps 
be  taken  to  obtain  tenders  for  carrying  out  the  works. 

The  Finance  Committee,  reporting  on  the  subject,  stated  that  the 
total  estimated  capital  cost,  including  a  proportion  for  car-sheds, 
sub-stations,  etc.,  was /403.876.  This  included  also  ;f 48.926  charged 
to  the  tramways  account  for  street  widenings.  On  the  assumption 
that  the  receipts  would  be  is.  per  mile  (except  in  the  case  of  the 
line  from  Lordship  Lane  to  Forest  Hill,  where  the  estimate  was  only 
I  id.  per  mile),  and  that  the  working  expenses  were  7d.  per  mile, 
and  allowing  id.  per  car  mile  for  renewals,  there  was  on  all  the 
schemes  taken  together  an  estimated  annual  deficiency,  after  providing 
for  interest  and  sinking  fund,  of  about  /"i 3,000,  which  would  decrease 
by  about  £^^0  per  year  as  the  debt  was  paid  off.  These  figures 
included  id.  per  car  mile  for  renewals,  and  the  debt  charges 
included  /■2,54i  in  respect  of  the  proportion  of  the  cost  of  street 
widenings.  The  committee  added  that  when  the  Council  decided  to 
undertake  these  schemes,  it  was  estimated  that  they  would  be  self- 
supporting,  but  in  the  light  of  experience  it  had  been  necessary  to 
revise  the  estimates.  It  was,  however,  anticipated  that  there  would 
be  a  considerable  increase  of  traffic  over  that  estimated  for.  The 
committee  also  pointed  out  liabilities  which  the  Council  had  recently 
undertaken  in  respect  to  the  northern  system,  and  stated  that  it  was 
necessary  that  the  Council's  borrowings  during  the  next  few  years 
should  be  prevented  from  becoming  unduly  large.  They  were  of 
opinion  that  the  Council  should  postpone  any  further  new  large 
tramway  schemes  until  the  works  to  which  the  Council  were  committed 
were  completed,  and  had  become  revenue  producing.  The  Bridges 
Committee  presented  a  report  in  connection  with  this  tramway  scheme, 
in  which  they  pointed  out  that  the  work  would  involve  the  recon- 
struction of  the  bridge  carrying  Denmark  Hill  over  the  London. 
Brighton  and  South  Coast  Railway  and  the  South  Eastern  and 
Chatham  Railway.  The  Companies  were  prepared  to  make  certain 
arrangements,  and  the  committee  recommend^  that  the  estimate  of 
;f  7,000  be  approved  for  carrying  out  the  work. 

Temporary  Tramway  Track. 

The  Highways  Committee  in  their  ordinary  report  recommended 
that  express  authority  be  sought  in  the  Parliamentary  Session  of  [next 
year  to  enable  the  Council  in  connection  with  the  reconstruction  of  its 
tramways  to  lay  down  raised  temporary  tramway  tracks  and  to  main- 
tain car  service  thereon  during  reconstruction.  This  course  was 
necessitated  by  the  similar  proposal  having  failed  to  find  a  place  in  the 
Council's  bill  of  the  present  year. 

Greenwich  Generating  Station. 

The  committee  proposed  that  an  e.xpenditure  on  capital  account  not 
c'Nceeding  ^3,500  l>e  sanctioned  for  the  execution  of  paving  works  and 
railway  track  in  connection  with  the  first  portion  of  (ireenwich  generating 
station,  and  that  the  construction  of  foundations  for  a  mad  between 
the  river  wharf  and  the  engine-house  and  the  foundation  of  any  other 
paving  works  necessary  in  connection  with  the  power-station  be  done 
by  H.  Lovatt,  Limited,  at  the  same  schedule  rates  as  those  provided 
for  in  their  present  contract. 

Streatham  Sl'u-Station. 

The  committed  stated  that  in  June  last  year  the  Council  approved  an 
estimate  of  ^7,500  for  the  erection  of  Streatham  sub-station.  Specifi- 
cations and  drawings  had  now  been  prepared  and  an  estimate  submitted 
amounting  to  /6,75o.  The  Works  Committee  would  be  prepared  to 
erect  the  buildings  for  ^6,220.  The  total  cost  involved,  including  mis- 
cellaneous items,  would  be  ^^7,150.  The  Committee  recommended  that 
expenditure  to  that  amount  be  sanctioned,  and  that  the  erection  of  the 
buildings  be  executed  by  the  Works  Committee,  the  paving  works  to 
be  carried  out  by  the  Council's  permanent  way  slad. 

The  Ct>uncil  adopted  the  other  recommendations,  but  under  the 
Standing  orders,  the  large  scheme  stood  over  for  a  week. 


THE    COST   OF   LEICESTER  ELECTRIC 
TRAMWAYS. 


The  electric  tramway  system  of  Leicester  is  generally 
and  rightly  regarded  as  one  of  the  best  and  most 
modern  systems  in  the  country,  and  that  being  so,  it 
is  of  special  interest  to  learn  exactly  what  the  capital 
expenditure  upon  it  has  been.  This  is  now  available 
in  the  shape  of  an  explicit  and  valuable  report  prepared 
by  Mr.  E.  (George  Mawbey,  borough  and  tramways 
engineer,  which  has  been  presented  to  the  Tramways 
Committee  of  Leicester  Corporation.    The  report  says: 

I  beg  to  report  fully  upon  the  cost  of  the  tramways  scheme  as 
carried  out  up  to  the  present  date,  compared  with  the  Parliamentary 
estimate.  The  scheme  to  the  extent  which  the  Council  originally 
decided  that  it  should  be  carried  out  having  now  been  completed  with 
the  exception  of  a  short  length  in  Melton  Road,  it  is  possible  to  arrive 
at  a  fairly  accurate  conclusion  as  to  the  cost. 

The  accompanying  table  shows  under  the  different  headings  the 
original  Parliamentary  estimate  for  all  the  work,  etc.,  included  therein ; 
the  portion  of  the  Parliamentary  estimate  for  the  work  carried  out  or 
in  hand  (exclusive  of  extensions);  the  actual  cost  of  the  same  compared 
with  the  estimate ;  the  savings  and  excess  on  the  various  items ;  and 
the  net  total  saving  on  the  whole  scheme.  I  have  also  included  a 
column  shewing  the  amount  allowed  in  the  Parliamentary  estimate  for 
the  portions  of  the  scheme  not  yet  carried  out  or  in  hand,  and  two 
columns  shewing  the  surplus  or  deficiency  on  the  whole  Parliamentary 
estimate  on  the  completion  of  the  work  in  hand,  exclusive  of  extensions. 

It  may  be  said  at  once  that  in  these  amounts  I  have  included  under 
the  various  headings  all  the  street  improvements  chargeable  to  the 
tramways  scheme  ;  the  whole  of  the  salaries  of  that  portion  of  my  stafi 
which  has  been  engaged  on  the  work  ;  the  consulting  engineer's  fees , 
the  purchase  of  land  for  tramway  purposes  ;  the  narrowing  of  foot- 
ways; a  liberal  payment  to  the  Highway  and  Sewerage  Committee  for 
altering  the  levels  and  re-coating  the  sides  of  macadamised  roads; 
the  lowering  of  roadways  under  bridges ;  compensations ;  and  every 
other  expenditure  incurred  in  carrying  out  the  scheme. 

It  will  be  seen  from  the  table  that  the  cost  of  the  scheme  as  far  as 
already  carried  out,  and  providing  for  the  Melton  Road  length,  is 
^469,746 :  that  the  Parliamentary  estimate  for  that  portion  of  the 
work  was  ;f 475,021  ;  and  that,  therefore,  a  net  saving  on  the  original 
scheme,  after  meeting  all  contingencies  and  extras  on  the  above, 
^^  >f5.275  has  been  affected.  This  saving  is  quite  apart  from  the 
unexpended  balance  of  ^105,726  on  the  original  scheme,  as  shown  in 
the  annexed  table,  money  columns  Nos.  1  and  2,  by  the  difterence 
between  ^580,747,  the  Pjirliamentary  estimate  for  tramway  works,  and 
/4 75,021,  the  portion  of  the  Parliamentary  estimate  for  the  work 
actually  carried  out. 

36J  miles  of  single  track  are  included  in  the  alx)ve  expenditure,  which 
works  out  at  /i 2,8097  per  mile  of  track  for  the  original  scheme  as 
carried  out,  comprising  permanent  way,  overhead  work  and  bonding, 
power-station  buildings  and  machinery,  car  dep6ts,  and  all  e<juipments, 
roo  cars  (instead  of  the  90  included  in  the  estimate),  and  everything,  as 
before-mentioned,  appertaining  to  the  scheme  as  embodied  in  the  above 
table.  The  Parliamentary  estimate  for  the  whole  scheme,  as  detailed 
in  the  previous  paragraph,  works  out  to  ;f  13,014-2  per  mile  of  track, 
showing  a  saving  of  /144  5  per  mile,  or  a  total  of  £5.273.  as  before 
mentioned. 

Not  only  has  this  saving  been  effected,  but  a  good  deal  of  work  ha,s 
been  done  and  expenses  met  which  were  not  provided  for  in  the  original 
estimate,  notably  the  number  of  extra  feeder  conduits  which,  fortunately, 
were  put  in  to  provide  for  possible  future  extensions  and  re<|uirements: 
additional  earthing  of  telegraph  wires  ;  the  providing  of  long  lengths  oi 
temporary  track  for  maintaining  the  horse  traffic  during  alterations , 
and  other  e.\j)enses  under  the  head  of  miscellaneous,  given  in  the 
accompanying  table.  Were  it  not  for  the  al)ove,  the  saving  on  tlu* 
estimate  for  the  scheme  would  obviously  have  been  much  greater 

The  largest  of  these  savings  is  that  on  the  construction  c»f  the 
j>ermanent  way,  which  was  done  by  our  own  municipal  stafi  without 
the  intervention  of  a  contractor,  the  cost  of  the  construction  of  which 
has  been  £5,^^65-5  per  mile  of  single  track,  against  the  Parliamentary 
estimate  of  ;f^>. 343*4  per  mile,  showing  a  saving  of  £4y7'\)  per  mile,  or 
a  total  saving  of  ^17,443,  and  this  includes  all  the  office  and  outdoor 
staff  expenses  incurred  in  preparing  the  Parliamentary  plans,  estimates, 
and  working  drawings,  and  in  the  superintendence  of  the  works. 

It  might  also  be  mentioned  that  adverse  condngencies  have  had  to 
be  contended  with ;  for  instance,  the  weather  was  unsettled  and  un- 
favourable for  tramway  work  during  a  large  portion  of  the  period  of 
construction,  and  this  seriously  interfered  with  the  progress  and  added 
to  the  cost.  The  gangs  were  kept  working  at  full  strength  during  the 
winter,  a  practice  not  usually  adopted  where  it  can  be  avoided.  This 
was  done  to  expedite  the  progress,  to  minimise  the  inconvenience  to  the 
public,  and  to  avoid  throwing  large  numbers  of  men  out  of  work  during 
the  winter,  when  they  most  needed  employment      The  maintenance  of 
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the  Iiurse  car  service  by  means  of  temporary  track  throughout  the  con- 
struction also  increased  the  cost  of  the  works. 

This  cost  was  further  increased  by  the  necessity  for  putting  in  an 
additional  thickness  of  concrete  under  the  track  in  many  places  where 
the  ground  was  almost  honeycombed  by  conduit  trenches,  sewers,  gas 
and  water  pipes,  which  had  been  laid  just  previous  to  the  construction 
of  the  permanent  way. 

The  cost  of  /^5.H65'5  per  mile  of  single  track  for  permanent  v;ay 
compares  very  favourably  with  the  cost  of  permanent  way  in  other 
towns,  especially  when  taking  into  consideration  not  only  the  foregoing 
adverse  conditions,  but  also  having  regard  to  the  following  facts,  viz. ; 
that  good  wages  were  paid  ;  that  the  best  English  rails  were  purchased 
instead  of  paying  low  prices  for  foreign  rails ;  that  the  most  durable 
and  expensive  special  track  work  available  has  been  provided  ;  that  all 
the  rail  joints  have  been  secured  by  anchors  and  extra  concrete  ;  and 
that  a  rather  large  proportion  of  Australian  hardwood  paving  has  been 
provided  ;  whilst  in  the  carrying  out  of  schemes  in  other  towns,  at 
least  some  of  these  conditions  do  not  obtain.  In  Leicester  entirely 
new  concrete  has  been  provided  for  the  track  throughout,  whilst  in 
some  of  the  large  cities  there  has  already  existed  to  a  large  extent  a 
good  foundation,  effecting  a  big  saving  in  excavation  and  concrete. 
Neither  should  it  be  lost  sight  of  that  the  quality  of  the  track  work  in 
Leicester  compares  favourably  with  that  of  any  other  town,  nothing 
having  been  spared  to  ensure  the  soundest  and  best  running  track 
possible. 

The  (jiiestion  may  arise  as  to  the  disposal  of  the  be  fore- mentioned 
/'105.726,  the  unexpended  portion  of  the  Parliamentary  estimate  for 
the  work  not  yet  carried  out  or  in  hand,  together  with  the  /5.275,  the 
saving  on  work  already  carried  out.  About  ^30,000  of  this,  which 
was  provided  for  the  widening  of  Bedford  Street,  and  over  /■6,ooo  of 
the  amount  provided  for  the  parchase  of  land  for  car  depots,  will  not 
be  re(|uired.     The  interlacing  track  and  the  narrowing  of  the  footways 


Even  this  greater  cost  per  mile,  however,  including  everything  in 
connection  with  the  scheme,  is  low,  compared  with  the  cost  in  some  of 
the  other  large  towns ;  but  seeing  that  the  I'arliamentary  scheme 
embraces  42J  miles  of  track,  instead  of  364  as  completed  at  present, 
and  that  the  power-station  plant  now  being  laid  down  will  be  consider- 
ably more  than  sufficient  for  working  424  miles  of  track,  it  is  obviously 
unfair  to  charge  this  extra  capital  outlay  upon  the  present  36^  miles, 
and,  in  fact,  I  find  that  in  adding  the  cost  of  constructing  additional 
lines  up  to  42 J  miles,  and  charging  the  whole  of  the  additional  plant 
upon  this  length,,  the  inclusive  cost  per  mile  of  track  would  only  then 
work  out  at  / 14.057  for  the  whole  scheme. 

These  are  certainly  low  figures,  having  regard  to  the  character  of 
the  track  work  and  the  fact  that  in  the  engines,  generators  and  equip- 
ments, the  cables,  overhead  work,  and  cars,  your  Committee  have 
taken  care  to  secure  plant,  etc.,  of  English  make  which,  for  efficiency 
and  durability,  can  hardly  be  surpassed,  thus  ensuring  the  minimum 
of  maintenance  costs  and  working  expenses,  instead  of  doing  cheap 
work  or  accepting  the  lowest  tenders  with  the  consequent  risks  and 
disadvantages ;  whilst  the  power-station  and  car  depot  buildings  are 
constructed  and  finished  in  the  most  substantial  and  durable  manner. 


LIGHT    RAILWAY    COMMISSION. 


On  May  i  the  Light  Railway  Commissioners  made  and  submitted 
to  the  Board  of  Trade  for  confirmation  the  Tottenham  and  Waltham- 
stow  Light  Railways  Order,  1905,  autliorising  the  construction  of 
Light  Railways  in  the  urban  district  of  Tottenham  in  the  county  of 
Middlesex.  The  Board  of  Trade  have  confirmed  the  Welshpool  and 
Llanfair  Light  Railway  (Further  Borrowing  Powers)  Order,  1905, 
amending  the  Welshpool  and  Llanfair  Light  Railway  (.A.mendment) 
Order,  1901,  and  for  other  purposes. 


>TATHMENT    OF    CAPITAL    EXPENDITURE    CoMPAKKD    WITH     FaRLIAMENTAKY    ESTIMATE    (EXCLUSIVE    OF    EXTENSIONS). 
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in  lielgrave  (iatc  have  made  the  Bedford  Street  route  unnecessary. 
/^  19,000  of  this  balance  will  be  re(|uired.  as  suggesteil  by  the  Board  of 
Trude,  for  the  three  additional  car-shed  bays  for  the  extra  cars 
rctjuired  by  the  increased  service. 

The  sum  of  ^j.ooo,  the  value  of  old  rails,  etc.,  which  was  given 
credit  for  in  the  Parliamentary  estimate,  has  now  been  credited  to  the 
old  undertaking.  Conse<iuently  the  surplus  on  the  estimate  is  reduced 
by  that  amount.  The  amounts  provided  for  the  coal-conveying  plant 
for  the  power-station,  and  for  the  utilisation  of  the  steam  at  the  refiise 
destructor,  have  not  yet  been  expended.  Most  of  the  remainder  is 
represented  by  permanent  way  and  overhead  work  not  yet  constructed. 

Having  now  cleared  up  the  scheme  to  the  extent  that  it  has  already 
l>een  carried  out,  it  remains  to  deal  with  the  additional  plant  rendered 
necessary  for  the  extraordinary  growth- of  the  traffic 

It  will  be  remembered  that  the  Board  of  Trade  sanctioned  the 
expenditure  of  ^r>o,ooo  for  additional  j)ower-station  plant,  feeders, 
cars,  etc.  If  the  whole  of  this  ;f 60,000,  and  also  the  £,i^)S^x>  for  the 
additional  car-sheds  to  house  the  extra  cars  which  we  have  now  the 
])ower  to  purchase,  were  charged  on  to  the  jOj  miles  of  track,  instead 
of  upon  the  greater  length  of  lines  which  it  would  serve,  it  would 
bring  the  cost  per  mile  up  to  about  fi^,o*,j^,  against  the  before-men- 
tioned actual  cost  of  /ij,.S6«j  per  mile  of  track  for  the  Parliamentary 
scheme. 


On  May  8  the  Commissioners  submitted  to  the  Board  t>f  Trade  for 
confirmation  the  Axholme  Joint  Railway  (Hatfield  Moor  Kxtension 
Light  kaihvay)  Order  authorising  the  construction  of  light  railways 
in  the  County  of  Lincoln  and  in  the  Wpst  Riding  of  the  county  of 
York.  On  May  10  the  Commissioners  submitted  to  the  Board  of 
Trade  for  confirmation  the  Bath  Klectric  Tramways  (Light  Railway 
Kxtensions)  Order.  1905,  authorising  the  construction  of  a  light 
railway  in  the  rural  districts  of  Bath  and  of  Keynsham  in  the  county 
of  Somerset  (being  an  extension  of  the  existing  and  authorised  under- 
taking of  Bath  Klectric  Tramways,  Limited). 

On  May  1 7  the  Commissioners  issued  their  draft  Bideford.Clovelly,  and 
Hartland  Light  Railway  Order,  authorising  the  construction  of  light  rail- 
ways in  the  county  of  Devon,  from  Bideford  to  Clovelly  and  Hartland. 

The  Board  of  Trade  have  confirmed  the  following  Orders  : 

Guildford  Light  Railways  Order,  1905,  authorising  the  construction  of 
light  railways  in  the  parish  of  Stoke-next  (iuildford,  in  the  rural  district 
of  Guildford,  and  in  the  borough  of  Guildford,  in  the  county  of  Surrev ; 
Campbeltown  and  Machrihanish  Light  Railway  Order,  1905,  authorising 
the  construction  ofa  light  railway  in  the  county  of  Argyll,  fromC^ampbel- 
town  to  Machrihanish.  TheCotiimissionerson  May  19  issued  their  draft 
Tarporley  Light  Railway  Order  authorising  the  construction  of  a  light 
railway  in  the  county  of  Chester,  from  Tarporley  to  a  junction  with 
the  railway  of  the  Cheshire  Twines  Committee  near  Mouldsworth. 
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TRAMWAY  AND   ELECTRIC   RAILWAY 
LEGISLATION. 


SECOND  RKADINGS.— In  the  House  of  Lords.  May  9:  Accrington 
Corporation.  May  11:  Birmingham  Corporation.  May  18:  White- 
chapel  and  Bow  Railway,  (ireat  Western  Railway  (New  Railways), 
(lalifax  Corporation,  Croydon  Corporation,  Swansea  Corporation. 
May  22 :  Baker  Street  and  Waterloo  Railway,  Edgware  and  }  lamp- 
stead  Railway,  Charing  Cross,  Euston,  and  Hampstead  Railway.  May 
25:  Ix)ndon  United  Tramways  (Extension  of  Time). 

In  the  House  of  Commons,  May  2  :  Southend  and  Colchester  Light 
Railways.    June  i  :  North  East  London  Railway. 

THIRD  RKADINGS.-  In  the  House  of  l^>rds.  May  23:  Nottingham 
Corporation.  May  29 :  Metropolitan  and  Great  Central  Railway 
Companies,  Ciosporl  and  Fareham  Tramways,  Hastings  Tramways, 
South  l^ncashire  Tramways.     May  30:  Croydon  Corporation.* 

In  the  House  ot  Commons.  May  4  :  Halifax  Corporation.  May  5  : 
Croydon  Corporation,  Swansea  Corporation.  May  11  :  Baker  Street 
and  Waterloo  Railway,  Charing  Cross,  Euston  and  Hampstead  Rail- 
way, Edgware  and  Hampstead  Railway,  West  Cumberland  Electric 
Tramways  (Extension  of  Time).  May  15  :  London  United  Tramways 
(Extension  of  Time).  May  19  :  Metropolitan  District  Railway.*  May 
22  :  Tyneside  Tramways  and  Tramroads.*  May  24  :  Great  Northern, 
l*iccadilly,  and  Brompton  Railway  (No.  i).  May  25  :  Mexborough 
and  Swinton  Tramways  (Extension  of  Time)*,  Rhondda  Urban  District 
Council. 

AOCRINGTON  CORPORATION.  Intimation  was  made  to  the 
House  of  Lords  on  May  12,  that  the  opposition  to  this  bill  had  been 
withdrawn. 

BIRMINGHAM  CORPORATION.— A  Committee  of  the  House  of 
Lords  on  May  19  had  this  bill  before  them,  but  as  it  was  intimated  that 
the  opposition  had  been  withdrawn  the  measure  was  referred  to  the 
Committee  on  Unopposed  Bills. 

BLACKPOOL  IMPROVEMENT.- Ofhcial  intimation  was  made  on 
May  13  that  this  bill  was  now  unopposed. 

DUBLIN  UNITED  TRAMWAYS.  This  bill  for  the  consolidation  of 
the  two  Dublin  tramway  companies  was  passed  by  a  Committee  of  the 
House  of  Commons  on  May  19.  It  was  explained  that  all  the  shares  in 
the  Dublin  Southern  Company  were  already  held  by  the  Dublin  United 
Company,  and  it  was  simply  a  case  of  getting  Parliamentary  confirma- 
tion of  a  purchase  already  carried  out.  It  was  also  stated  that  a  clause 
would  be  inserted  in  the  bill  protecting  existing  rights  of  the  Corpora- 
tion and  other  local  authorities.  The  Committee  on  May  23  adjusted 
the  necessary  clauses. 

GLASGOW  CORPORATION  (TRAMWAYS  CONSOLIDATION.)— 
A  Commission  sitting  in  Glasgow,  under  the  Scotch  Private  legislation 
Procedure  Act,  began  the  consideration  on  May  8  of  this  Provisional 
Order  application.  Opposition  by  railway  companies,  neighbouring 
local  authorities,  frontagers,  etc.,  was  represented.  Mr.  Salvesen, 
K.C.,  Solicitor-Cieneral  for  Scotland,  who  appeared  for  the  promoters, 
said  that  the  object  of  the  Order  was  to  consolidate  the  Corporation's 
16  Acts  relating  to  tramways,  and  to  authorise  certain  extensions. 
Some  proposed  lines  were  to  be  in  Partick,  but  as  an  agreement  could 
not  l>e  reached  with  the  Council  of  that  burgh  these  lines  were 
withdrawn.  The  same  statement  applied  in  the  case  of  a  proposed 
line  to  liarrhead,  as  Renfrewshire  County  C!ouncil  objected.  A  pro- 
posed tramway  in  the  residential  district  of  Kelvinside  had  been 
withdrawn  as  it  was  not  desired  by  the  inhabitants.  Several  of  the 
remaining  lines  were  opposed  by  the  railway  companies  on  the  ground 
of  competition  and  that  certain  streets  were  too  narrow.  The  object 
of  the  promoters  was  to  connect  by  these  lines  the  diverging  spokes  of 
a  wheel,  that  was  the  existing  tramways  radiating  out  from  the  centre 
of  Glasgow,  and  also  to  make  extensions  further  into  the  country. 
He  detailed  several  of  the  proposals,  and  in  regard  to  the  consolida- 
tion part  of  the  Order  he  said  that  the  power  to  run  omnibuses  in 
prolongation  of  the  tramways  was  limited  to  three  miles,  and  the  time 
to  one  year.  This  was  a  new  power  to  some  extent,  but  the  running 
of  omnibuses  had  been  found  the  best  way  of  ascertaining  where  there 
should  be  in  any  district  an  extension  of  the  tramways.  It  was 
sought  to  carry  parcels  and  goods  up  to  5001b.  weight,  a  power 
already  existing  in  regard  to  Clydebank  tramways,  and  to  distribute 
parcels  throughout  the  city.  In  the  evidence,  Mr.  James  Dalrymple. 
the  general  manager,  said  that  the  proposed  lines  would  extend  to  17 
miles  inside  the  city  and  13  outside,  measured  as  single  track.  He 
combated  objections  to  various  lines,  and  as  to  the  carrying  of 
parcels  he  citetl  other  towns  which  had  the  power  to  carry  these  up 
to  500  lb.  weight.  .\s  to  the  claim  by  some  opponents  for  lower  fares 
for  workmen,  he  said  that  the  present  fares  for  everybody  were  less 
than  those  formerly  charged  to  workmen,  and  if  a  still  lower  scale  for 
artisans  was  institutetl  it  would  almost  ruin  the  tramway  department. 
In  cross-examination  he  said  that  the  Corporation  of  Glasgow,  so  far 
as  tramways  were  concerned,  knew  no  boundaries.     Thev  carried  the 


These  bills  have  complelcd  all  thtir  hiagts. 


population  as  far  as  they  wished  to  go.  Mr.  Hugh  Alexander,  conve- 
ner of  the  Tramways  Committee,  and  Mr.  C.  A.  King,  C.E.,  also  gave 
evidence  for  the  scheme,  and  they  were  followed  on  the  same  side,  at 
the  sitting  of  the  Commission  on  May  9,  by  residents  in  the  districts 
concerned.  Witnesses  were  then  lieard  for  the  opposition,  the 
first  section  to  be  taken  being  the  Canniesburn  line.  Here  it 
was  stated  that  local  feeling  was  against  the  tramway.  The  chairman 
(Mr.  K.  Wason,  M.P.)  intimated  that  the  Hne  would  only  be  sanctioned 
as  far  as  (iarscube  Bridge.  After  evidence  had  been  heard  for  the 
railway  companies  against  the  Haillieston  and  Uddingston  extensions, 
the  Commission  approved  and  sanctioned  these  lines.  The  railway 
companies  also  opposed  the  project  for  a  tramway  from  Castle  Street 
to  Millburn  Street,  but  on  May  10  the  Commissioners  granted  the 
line.  On  this,  the  final  day  of  the  hearing,  power  was  granted  to  the 
promotors  to  lower  the  level  of  Dumbarton  Road,  in  Partick,  so  as  to 
allow  top-covered  cars  to  pass  under  bridges.  After  hearing  objections 
to  the  proposed  power  to  carry  parcels  on  the  tramways,  the  Commission 
sustained  an  objection  by  Renfrewshire  County  Council,  and  indicated 
that  Clause  70  must  be  amended  so  as  to  provide  that  the  carrying  of 
parcels  must  not  be  exercised  on  the  lines  m  Renfrewshire  without  the 
consent  previously  obtained  of  the  County  Council.  Apart  from  this 
the  clause  was  approved.  In  regard  to  Clause  45  (power  to  run  omni- 
buses), the  Commission  granted  the  clause,  subject  to  the  proviso  that 
in  the  case  where  the  running  of  the  tramway  cars  is  interrupted,  the 
omnibus  running  fKJwers  shall  not  l>e  exercised  beyond  a  radius  of 
three  miles  from  any  point  on  the  tramways,  and  shall  not,  without  the 
consent  of  the  Board  of  Trade,  be  exercised  in  the  case  of  any  one  route 
for  a  longer  period  than  one  year.  The  other  proposals  of  the  Order 
were  sanctioned . 

GRKAT  WESTERN  RAILWAY  (NEW  RAILWAYS).-  This  bill 
was  before  a  Committee  of  the  House  of  Lords  for  several  days  in  the 
end  of  May.  It,  however,  transpired  that  the  proposed  line,  in  which 
our  readers  may  be  interested — that  froiti  fealing  to  Shepherd's  Bush 
-  was  now  unopposed. 

HAMMERSMITH,  CITY,  AND  NORTH  EAST  LONDON  RAIL- 
WAY. —  In  the  House  of  Commons,  on  May  11,  Sir  Edward  Strachey 
moved  that  the  report  of  the  Select  Committee  on  Standing  Orders  of 
March  7  last  on  this  bill  be  referred  back  to  the  C'ommittee  to  con- 
sider and  report  where  the  Standirg  Orders  might  now  be  dispensed 
with,  and  the  parties  permitted  to  proceed  with  their  bill  in  respect  of 
certain  of  the  railways  and  works  proposed  to  be  authorised,  subject 
to  such  conditions  as  to  the  Committee  might  seem  meet.  Having 
touched  on  the  various  failures  in  recent  years  to  get  this  through- 
route  sanctioned,  he  said  that  in  view  of  the  statement  of  the  Board 
of  Trade  that  bills  of  the  sort  would  not  be  considered  till  after  the 
Traffic  Commission  had  reported,  the  promoters  of  this  year's  bill 
had  not  lodged  the  deposit  money  of  ^300,000  required,  and  on  that 
technical  ground  the  Standing  Orders  Committee  had  reported  that 
the  bill  should  not  be  proceeded  with.  The  promoters  now  sought  to 
proceed  only  with  that  part  of  the  bill  referring  to  the  portion  of  the 
line  from  the  City  to  North  East  Ix>ndon,  as  a  competing  measure,  the 
North  East  London  Railway  Bill,  was  now  awaiting  second  reading. 
If  that  scheme,  which  had  been  rejected  in  previous  years,  was  to  be 
considered  this  year,  the  competing  part  of  the  Hammersmith  Bill 
should  also  be  considered.  The  promoters  were  prepared  to  lodge  the 
deposit  money.  If,  however,  the  North  East  I^ndon  Bill  was  not 
to  be  proceeded  with  this  year,  the  promoters  of  the  Hammersmith 
Hill  would  not  press  for  the  consideration  this  year  of  any  part  of 
their  scheme.  Mr.  Jeffreys.  Deputy-Chairman  of  Ways  and  Means, 
said  he  trusted  that  the  House  would  not  accede  to  the  motion,  because 
such  a  course  should  only  be  taken  in  very  exceptional  circumstances. 
No  very  exceptional  circumstances  had  been  shown  in  this  case.  The 
fact  that  there  was  a  competing  scheme  was  no  reason  for  sending 
back  the  bill.  Mr.  Halsey.  Chairman  of  the  Standing  Orders  Com- 
mittee, also  opposed  the  motion,  and  said  that  a  large  number  of  the 
Standing  Orders  had  not  been  complied  with.  After  further  discussion 
the  motion  was  rejected  by  133  votes  against  71. 

HASTINGS  TRAMWAYS.— It  was  officially  announced  on  May  12 
that  the  opposition  to  this  bill  had  been  withdrawn. 

LONDON  COUNTY  COUNCIL  (TRAMWAYS). -The  Standing 
Orders  Committee  of  the  House  of  Commons  on  May  16  considered  a 
petition  to  dispense  with  the  Standing  Orders  and  allow  an  additional 
provision  to  be  insetted  in  this  bill.  The  additional  clause  was  to  give 
power  to  the  promoters  to  lay  down  temporary  rails  for  the  purpose  of 
maintaining  the  service  of  cars  in  any  street  in  which  a  tramway 
belonging  to  the  promoters  was  in  course  of  reconstruction  for  electric 
traction.  The  (Committee  decided  that  the  Standing  Orders  should 
not  be  dispensed  with,  and  the  clause  accordingly  will  not  be  inserted 
in  the  bill.  On  May  18,  a  Committee  of  the  House  of  Commons, 
presided  over  by  Mr.  Kearley,  began  consideration  of  the  bill  itself, 
the  chief  object  of  which  is  to  authorise  the  construction  of  tramways 
on  the  electric  conduit  system  from  the  present  terminus  at  West- 
minster Bridge  across  that  bridge,  along  the  Victoria  Embankment, 
and  across  Blackfriars  Bridge  to  the  existing  terminus  there.  The  bill 
also  provides  for  a  spur  line  into  the  tramway-subway  at  Waterloo 
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Bridge,  so  as  to  complete  the  connection  with  the  North  London  tram- 
ways, and  for  a  connecting  link  with  the  existing  horse  line  on  the 
Albert  Embankment.  The  principal  opponents  represented  before  the 
Committee  were  the  Corporation  of  the  City  of  London,  the  Metro- 
politan District  Railway  Company,  and  frontagers  on  the  Embank- 
ment. Most  of  the  first  day's  sitting  was  taken  up  by  the  opening 
speech  of  counsel  for  the  promoters,  and  by  evidence  on  the  same 
behalf  by  Mr.  M.  Fitzmaurice,  engineer  to  the  County  Council.  It 
appeared  that  the  opposition  by  the  City  of  London  was  based  on  the 
alleged  unfitness  of  Blackfriars  Bridge  for  a  tramway,  owing  to  the 
amount  of  traffic  on  it,  and  on  interference  with  the  City  of  London 
School  at  the  east  end  of  the  Embankment.  The  District  Railway 
opposed  because  the  company  feared  injury  to  the  roof  of  their  tunnel 
under  the  Embankment  from  the  construction  of  the  tramway  conduit. 
They  also  opposed  on  the  ground  of  competition.  A  memorandum 
was  submitted  from  the  Home  Office  embodying  the  views  of  the  Com- 
missioner of  Metropolitan  Police  in  regard  to  the  line  across  West- 
minster Bridge.  He  was  afraid  that  the  tramway  would  lead  to 
congestion  and  interruption  of  traffic  which  might  result  in  interference 
with  access  to  the  Houses  of  Parliament.  For  the  promoters  it  was 
pointed  out  that  the  spot  at  which  the  cars  would  turn  from  the  bridge 
on  to  the  Embankment  was  several  hundred  feet  from  the  entrance 
to  the  Houses  of  Parliament,  that  the  width  of  the  bridge  and 
of  the  Embankment  provided  ample  room  for  the  carrying  on  of 
the  service  without  any  interference  with  traffic,  and  that  the 
turning  of  a  car  into  or  from  the  Embankment  would  lead  to  no 
more  interference  with  traffic  than  would  be  caused  by  a  hansom 
cab  in  similar  circumstances.  The  Committee  announced  that  they 
would  consult  with  the  Home  Office  on  the  point.  It  was  men- 
tioned that  the  estimated  cost  of  the  entire  scheme  was  ;f  106,400. — 
On  May  19  Mr.  Fitzmaurice,  resuming  his  evidence,  said  it  was 
anticipated  that  there  would  be  a  one-minute  service  of  cars  over 
Westminster  and  Blackfriars  Bridges.  The  cars  would  not  stop  on 
the  bridges  to  pick  up  passengers,  but  he  had  no  doubt  there  would 
be  several  stopping  places  along  the  Victoria  Embankment.  He 
had  considered  all  the  alternatives  to  carrying  the  tramways  over 
the  bridges,  and  none  afforded  anything  like  the  same  public  and  prac- 
tical advantages  as  the  present  proposal.  In  cross-examination  he 
declined  to  accept  the  suggestion  that  the  running  of  tramways  along 
the  Embankment  would  greatly  increase  the  cost  of  maintaining  that 
thoroughfare.  It  was  a  fallacy  to  say  that  there  was  any  sinking  of  the 
Embankment.  Every  precaution  which  could  be  suggested  by  the 
Board  of  Trade  or  the  police  for  the  safety  of  the  public  where  cars 
came  out  of  the  subway  on  to  the  Embankment  would  be  adopted  by 
the  Council.  In  re-examination,  he  said  that  there  was  ample  room 
above  the  arch  of  the  District  Railway  for  the  construction  of  the  tram- 
way conduits  on  the  Embankment.  Mr.  J.  Allen  Baker,  chairman  of 
the  Highways  C^ommittee  of  the  County  Council,  testified  to  the  benefits 
\vhich  would  arise  from  the  abolition  of  the  present  dead  ends  at  West- 
minster and  Blackfriars.  In  all  probability  cars  would  run  alternately 
on  the  circular  route  and  through  the  subway  to  Holborn.  Single-deck 
cars  would  be  used  for  the  subway  route.  Mr.  H.  E.  Haward,  controller 
to  the  County  Council,  stated  that  the  estimates  showed  that  with 
receipts  of  is.  per  car-mile  the  revenue  would  be  ;f  46.000,  and  the  working 
expenses  at  yd.  per  car-mile  would  amount  to  ;^27,ooo.  Interest  and 
sinking  fund  would  be  £10,500,  and  renewals  at  ijd.  per  car-mile,  ^^5,700. 
Thus  the  surplus  for  the  first  year  would  be  £2,800,  and  this  would 
increase  every  year  as  the  debt  was  paid  of!.— The  Committee  sat 
again  on  May  23,  when  miscellaneous  evidence  was  heard  in  support 
of  the  bill.— On  May  24  the  case  for  the  promotors  was  concluded,  and 
witnes.ses  were  heard  on  behalf  of  frontagers  who  objected  to  the  noise 
which  would  be  caused  by  the  cars.  On  behalf  of  the  Metropolitan 
District  Railway  Company,  Mr.  G.  Estall.  engineer,  said  that  for  a 
distance  of  740  yards  along  the  Embankment  the  tramway  would  run 
above  the  tunnel  of  the  railway.  The  roadway  was  supported  on  iron 
girders  and  the  depth  of  the  soil  was  in  places  not  more  than  18  inches. 
The  girders  were  not  constructed  to  stand  the  stress  from  heavy  tramway 
cars.  Reconstruction  of  the  roof  of  the  tunnel  would  involve  heavy 
expenditure,  and  the  cost  should  be  borne  by  the  County  Council.— On 
May  25  Captain  Bower.  Commissioner  of  the  City  of  London 
Police,  said  that  the  tramway  across  Blackfriars  Bridge  would  cause 
further  congestion  of  the  traffic.  Between  8  a.m.  and  8  p.m.  on  a 
week-day  15.953  vehicles  passed  over  the  bridge,  and  10,865 
crossed  the  north  end  of  it  by  way  of  the  Embankment  and  Queen 
Victoria  Street.  The  tramway  would  also  change  the  four  lines  of 
traffic— two  lines  of  fast  and  two  of  .slow  traffic— into  two  lines  of 
traffic,  as  all  vehicles  wonld  be  driven  to  the  sides  of  the  roadway,  and 
the  streets  would  be  blocked.  The  traffic  would  also  have  to  be  held 
up  owing  to  the  cars  turning  from  the  Embankment  on  to  the  bridge 
and  rice  vena.  As  regards  the  probable  number  of  pa.ssengers  that 
would  use  the  cars  going  along  the  Embankment,  he  said  that  out  of  a 
total  of  about  32.000  people  crossing  Blackfriars  Bridge  northwards  in  a 
day.  over  28.000  went  north  or  east,  and  only  about  3,000  went  west 
along  the  Embankment.  Mr.  E.  R.  Henry,  Chief  Commissioner  of 
the  Metropolitan  Police,  was  called  by  the  Committee,  and  he  objected 
to  the  tramway  across  Westminster  Bridge  on  the  ground  of  its  blocking 


the  traffic.  P^vidence  was  also  given  to  show  that  the  City  Corporation 
did  not  contemplate  widening  Blackfriars  Bridge.  This  concluded  the 
evidence.  On  May  26  the  Committee  deliberated  for  an  hour  and  a 
half  in  private,  and  suhsecjuently  intimated  that  they  had  passed  the 
preamble  of  the  Bill.  The  chairman,  Mr.  Kearley,  in  announcing  the 
decision,  said  that  the  Committee  had  decided  that  the  widening  of 
Blackfriars  Bridge  was  imperative,  and  they  found  the  preamble 
proved,  subject  to  a  clause  to  give  effect  to  that  decision  being  inserted. 
The  Committee  also  gave  authority  for  the  construction  of  the  subway 
extension,  but  they  omitted  the  connection  with  the  tramway  on  the 
Embankment.  Some  question  arose  as  to  who  was  to  widen  the  bridge, 
as  the  County  Council  had  no  power  to  do  it,  and  it  was  doubtful 
whether  the  City  Corporation  would  do  it.  The  chairnrian  said  that 
the  Committee  had  considered  that  matter,  and  it  would  come  up  again 
when  they  came  to  deal  with  the  clauses  of  the  Bill.  The  committee 
adjourned  till  May  31.  When  the  Committee  resumed  on  that  day, 
the  unopposed  clauses  of  the  bill  were  dealt  with  and  passed.  They 
included  proposals  to  divert  for  a  short  distance  the  Lewisham  line  ; 
to  construct  a  length  of  one  furlong  continuing  the  Croydon  system  to 
the  entrance  of  the  Crystal  Palace  ;  to  equip  electrically  the  line  over 
Vauxhall  Bridge  sanctioned  in  1896;  to  e.\tend  the  time  for  construc- 
tion of  tramways  north  of  the  Thames  to  1908,  and  to  repeal  the  section 
in  the  Act  of  last  year  enabling  the  f)olice  authorities  to  require  cars 
to  stop  short  of  the  present  terminus  in  Westminster  Bridge  Koad. 
The  Blackfriars  Bridge  question  was  then  again  taken  up.  Mr. 
Erskine  Pollock,  for  the  promoters,  submitted  a  clause  providing : 
(i)  The  Council  shall  not  commence  to  construct  tramway  No.  2 
within  six  months  from  the  passing  of  this  Act.  (2)  If  within  that 
period  the  Corporation  give  to  the  Council  notice  stating  their  opinion 
that  the  width  of  the  bridge  is  insufficient  for  the  tramway,  and  stating 
the  manner  in  which  they  consider  the  bridge  should  be  widened  and 
the  proportions  in  which  they  consider  the  cost  of  widening  (including 
costs  incidental  to  obtaining  necessary  statutory  powers)  should  be 
borne  by  Council  and  Corporation  ;  and  if  within  six  months  of 
receiving  such  notice  the  Council  state  objections  to  the  conditions,  a 
difference  shall  be  deemed  to  have  arisen  to  be  determined  by  arbitra- 
tion. In  the  absence  of  objection  the  Council  shall  be  deemed  to  have 
assented  to  the  terms  and  shall,  before  beginning  construction  wait 
until  the  widening  work  is  completed.  (3)  An  arbitrator  shall  be 
appointed  by  agreement  or  on  application  to  the  Institution  of  Civil 
Engineers.  (4)  Nothing  shall  prevent  the  Council  from  constructing 
the  tramway  without  any  widening  of  the  bridge  after  the  expiration 
of  six  months  ;  (<i)  if  the  Corporation  shall  not  within  that  period  give 
notice,  or  (b)  if  the  Corporation  shall  not  have  substantially  commenced 
to  widen  the  bridge  in  accordance  with  notice,  and  within  two  years 
from  the  date  of  such  notice  in  the  event  of  the  Council  not  having 
made  objection  or  within  two  years  from  the  date  of  the  determination 
of  a  difference  by  arbitration.  Mr.  Pollock  .said  that  a  widening 
of  II  ft.  would  probably  be  sufficient,  and  it  might  be  done  without 
any  work  in  the  bed  of  the  river.  The  proposal  contemplated  a  bill 
for  powers  next  year  if  that  should  be  necessary  It  might  be  that 
the  Corporation  would  determine  to  widen  the  bridge  for  all  purposes. 
The  Committee  again  deliberated  in  private,  and  subsequently  the 
Chairman  said  that  the  Committee  were  unanimously  agreed  that 
without  the  widening  of  the  bridge  they  would  be  unable  to  pass  the 
bill  or  any  part  of  it.  The  Committee  were  advised  that  by  the  clause 
proposed  other  parties,  the  Thames  Con.servancy,  for  instance,  might 
be  affected,  and  of  necessity  this  would  entail  another  bill  next  year. 
Therefore,  unless  some  agreement  could  be  arrived  at  with  the 
Corporation,  the  Committee  were  agreed  that  it  would  be  useless  to 
proceed  further.  If  there  was  any  possibility  that  the  Council  and 
the  Corporation  would  come  to  agreement,  the  Committee  would  be 
willing  to  adjourn  for  any  reasonable  time.  The  Committee  had 
determined  that,  unless  they  could  get  the  bridge  widened,  they  could 
not  grant  the  bill  ;  in  their  view  there  should  be  the  circular  system. 
Mr.  Erskine  Pollock  said  he  did  not  anticipate  that  any  technical 
difficulties  would  arise  with  the  Thames  Conservancy.  The  Chairman 
said  it  appeared  that  in  the  clause  submitted  it  was  intended  that  the 
County  Council  should  have  power  to  go  on  making  the  tramway,  if, 
at  some  period  reasonably  near,  the  Corporation  did  not  come  to  some 
agreement.  This  the  Committee  had  discussed  very  carefully,  and 
they  were  not  prepared  to  give  the  County  Council  that  power.  Mr. 
Erskine  Pollock  said  he  would  be  glad  to  have  the  opportunity  for 
discussion  and  conference  with  the  Corporation.  The  Chairman  said 
he  had  no  objection  to  express  the  view  of  the  Committee  that  they 
agreed  the  scheme  was  a  beneficial  one.  The  only  obstacle  being  the 
widening  of  the  bridge,  they  hoped  an  agreement  would  be  arrived  at. 
They  felt  that  the  tramway  was  a  needed  improvement  in  traffic 
faciUties.     The  Committee  adjourned  to  June  26. 

LONDON  SOUTHERN  TRAMWAYS.  -This  bill  came  before  the 
Committee  of  the  House  of  Commons  on  May  30,  and  it  was  opposed 
by  the  London  County  Council,  Alleyn's  Collegs,  and  the  South 
London  Electric  Supply  Corporation.  Mr.  Balfour  Browne,  for  the 
promoters,  the  South  Ix)ndon  Tramways  Company,  said  that  the 
tramways  concerned  covered  a  route  of  over  five  miles  from  Norwood 
Cemetery    to    Vauxhall    Station    and    from    Camberwell    (ireen    to 
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Brixton.  The  lines  were  partly  double  and  partly  single  track 
The  London  County  Council  did  not  exercise  their  right  of  purchase 
in  1904  under  the  Tramways  Act,  and  the  Company  were  allowed 
to  go  on  for  seven  years  more.  The  undertaking  was  now  a  horse 
tramway,  and  the  bill  proposed  to  give  the  Company  power  to  equip 
it  electrically  on  the  trolley  system  at  a  cost  of  £170,000.  The 
Company  could  not  in  seven  years  recoup  ''themselves  for  that 
expense,  and  therefore  they  asked  l\irliament  to  extend  the  time 
l>of()re  the  County  Council  could  purchase  to  forty-two  years  It 
was  proposed  to  erect  a  generating  station  on  the  Dulwich  College 
estate  and  to  raise  /"i()5,ooo  of  new  capital.  Mr.  Wm  M.  Murphy 
and  Mr.  S.  Hunt,  Mavor  of  Lambeth,  gave  evidence  in  support  of  the 
bill.  On  May  ji,  Mr.  Kdwards,  engineer  of  Lambeth  Horough 
Council,  stated  that  the  promoters  proposed  to  carry  out  the  works 
with  the  consent  and  to  the  .satisfaction  of  the  municipal  authority. 
In  reply  to  Mr.  Charteris,  for  the  County  Council,  the  witness  said 
that  in  i()oj  the  County  Council  made  it  a  condition  of  their  purchase 
and  electrification  of  these  tramways  that  the  Borough  Council  should 
contribute  /40,ooo  towards  street  widenings.  The  borough  (Council 
refused,  but  in  May  of  this  year  they  agreed  to  contribute  ;("25,ir)5  if 
the  present  bill  were  rejected,  and  the  County  Council  pledged  them- 
selves to  complete  the  electrification  of  the  lines  in  three  years.  After 
other  evidence,  the  Chairman  (Mr.  Ashton)  said  that  the  promoters 
need  not  proceed  any  further,  as  the  Committee  were  of  opinion  that 
the  preamble  was  not  proved.  Mr.  Vesey  Knox,  for  the  promoters, 
said  that  they  still  had  a  great  deal  of  engineering  and  other  evidence 
to  call.  It  was  contrary  to  the  practice  of  Parliament  for  a  decision 
to  1^  given  before  the  promoters'  case  was  concluded,  and  he  entered 
his  protest.  The  Chairman  said  that  the  Committee  were  not  bound 
to  hear  more  evidence  than  would  satisfy  them  that  the  pre«Tmble  of 
the  bill  was  not  proved.  Mr.  Knox  repeated  that  it  was  contrary  to 
the  practice  of  Parliament  to  decide  against  a  bill  l>efore  hearing  the 
whole  of  the  promoters'  case.     The  Committee  then  rose. 

METROPOLITAN  AND  GRKAT  GENTRAL  RAILWAY  GOM- 
PANIES.  A  Committee  of  the  House  of  Lords  on  May  12  passrd  this 
Bill  as  unopposed.  The  London  County  Council  sought  to  be  heard 
against  it,  but  were  refused  a  /«>.//>  stiititii.  The  Bill  confirms  an  agree- 
ment for  making  the  Metropolitan  Company's  line  from  Harrow  to 
Verney  Junction,  Buckinghamshire,  a  joint  undertaking  of  the  two 
companies. 

NORTH  EASTERN  RAILWAY.  This  bill  was  l^efore  a  Committee 
of  the  House  of  Commons  on  several  days  in  the  middle  of  May. 
Among  the  objects  of  the  measure  is  one  to  empower  tlie  company  to 
own  and  work  omnibuses  in  any  district  or  to  or  from  any  place  served 
by  the  company's  railway,  and  to  carry  passengers  and  goods,  and 
this  proposal  was  considered  at  length  on  May  17  and  18.  Mr  Moon, 
K.C.,  for  the  promoters,  said  that  the  clause,  as  originally  introduced, 
gave  a  wide  pov.er,  which  would  enable  the  company  to  set  r.p  lines  of 
buses  from  the  railway  system  to  places  remote  from  the  railway, 
and  was  not  necessarily  confined  to  traffic  from  the  railway.  This 
clause  was  not  the  invention  of  the  promoters;  it  was  copied  from  the 
Creat  Kastern  Railway  Act  of  last  year.  When  the  North  Eastern 
Railway  Bill  came  before  the  House  this  session  an  instruction  to  the 
Committee  had  been  moved  that  they  should  limit  the  provision  of 
clause  3.S  to  omnibuses,  coaches,  and  cars  "conveying  persons, 
passengers'  luggage,  parcels,  and  goods  to  and  from  the  company's 
railway  stations."  In  the  course  of  the  debate  Sir  Edward  Crey 
explained  that  it  was  never  intended  in  the  interests  of  the  company 
to  run  the  omnibuses  other  than  to  and  from  their  passenger  stations, 
and  he  expressed  his  willingness,  on  behalf  of  the  railway  company, 
to  consider  some  safeguards  which  might  be  aflbrded.  On  that  under- 
standing the  instruction  was  withdrawn.  The  clause  had  since  been 
altered  to  give  efl'ect  to  the  limitations  propo.sed.  Sections  had  been 
added  to  the  clause  by  which  the  local  authority  might  prescribe  the 
route  to  be  taken  in  their  area  by  the  railway  omnibuses  between  the 
point  of  arrival  and  departure  of  such  omnibuses.  The  clause  was 
opposed  by  the  Corporations  of  Hull,  Newcastle,  and  Bradford,  who. 
Mr.  Moon  said,  were  really  speaking  for  the  Municipal  Tramways 
.\ssociati(;n.  The  main  (juestion  to  be  discussed  was  \shether  the 
railway  company  should  incidentally  carry  on  a  business  which  \Noultl 
extend  the  benefits  of  the  railway  to  places  outside  the  influence  of  their 
delivery  system,  or  whether  that  business  should  l)e  confined  to 
carrying  passengers  who  had  either  travelled  or  were  about  to  travel 
on  the  railway  system.  The  question  ought  to  be  dealt  with  in  the 
public  interest,  and  not  of  either  the  railway  company  or  the  tramway 
companies.  Sir  George  Ciibb,  general  manager  of  the  railway  com- 
pany, said  they  had  no  intention  of  running  those  omnibuses  except 
in  connection  with  the  railway.  The  company  had  lost  53  per  cent,  of 
their  irafiic  at  some  of  their  stations  through  tramways,  and  they  were 
Having  to  get  it  back  Mr.  Balfour  Browne,  K.C  ,  on  behalf  of  the 
oppf)siiion  of  Newcastle,  showed  how  the  motor  'buses  w«)uld  aflect 
the  Newcastle  tramways,  on  which  the  Corporation  had  spent 
£1.100,000.  and  then  went  on  to  say  that  Newcastle  had  oflererl  to 
negotiate  with  the  promoters.  But  that  offer  was  made  in  view  of  the 
undertaking  given  by  Sir  l-'duard  Grey,  and  upon  the  understanding 
that  the  bill  was  intencled  not  to  be  a  competitive  bill,  but  that  it  was 


intended  for  the  promotion  of  the  interests  of  country  districts  which 
could  not  l)e  served  at  the  present  time  by  tramways  or  by  light  rail- 
ways. Had  they  known  that  it  was  to  be  an  absolutely  competitive 
line  with  them  they  would  have  adopted  exactly  the  same  attitude  as 
Hull.  At  the  present  time  Parliament  had  the  greatest  difficulty  in 
regulating  railways,  and  had  had  to  establish,  because  of  those  huge 
monopolists,  the  Railway  and  Canal  Commission  for  the  very  purpose 
of  regulating  those  railways.  But  there  would  be  no  regulation  of 
these  motor  omnibuses  they  would  l>e  entirely  outside  the  functions 
of  the  Railway  Commission.  It  wa*^  a  serious  thing,  after  Parliament 
had  allowed  municipalities  to  spend  large  sums  of  money  on  tram- 
ways, that  that  company  should  come  and  by  means  of  motor  *  buses 
take  a  great  portion  of  it  away.  I  le  asked  the  Committee  not  to  allow- 
any  extension  of  that  monopoly.  -The  ('ommittee  decided  that  the 
preamble  was  proved  as  regarded  clause  38  with  several  alterations. 
These  alterations  were  to  the  eflect  that  the  local  authorities  might 
••  from  time  to  time  "  prescribe  the  route  to  be  taken  in  their  area  by 
the  railway  'buses  between  the  point  of  arrival  and  departure  of  such 
'buses,  and  that  any  such  authority  might  extend  the  route  beyond 
those  limits  ;  but  in  the  event  of  any  such  local  authority  refusing  its 
ccmsent  to  an  extension,  that  there  should  be  an  appeal  to  the  Board 
of  Trade.— In  the  House  of  Commons  on  June  i  the  bill  came  up  for 
consideration  as  amended  by  the  Select  Committee.  (The  number  of 
the  clause  relating  to  motor  omnibuses  had  been  changed  to  54.)  Mr. 
Pemberton  moved  to  leave  out  sub-section  (d)  of  clause  54  and  to 
insert  instead  :  "Nothing  in  this  section  contained  shall  authorise  the 
Company,  in  any  city,  borough,  or  other  urban  district  provided  with 
a  system  of  tramways  owned  or  worked  by  the  local  authority,  to  run 
any  railway  omnibus  otherwise  than  for  the  conveyance  of  railway 
passengers,  passengers'  luggage,  and  mails  to  or  from  a  station  or  hotel 
of  the  Company,  without  the  consent  in  writing  of  the  local  authority 
for  such  period  as  may  l)e  therein  specified."  He  said  that  where 
tramways  were  worked  by  municipalities  subsequent  legislation  .should 
not  allow  competition  with  these  tramways.  The  sub-section  which 
he  wished  to  1^  omitted  would  give  the  railway  company  power  to  run 
motor  omnibuses  in  towns  in  such  a  way  as  to  carry  pick-up  traflic. 
These  'buses  would  compete  with  municipal  tramways  and  bring  risk 
on  the  rates.  The  subsection  he  wished  to  be  substituted  would  not 
prevent  the  railway  company  running  'buses  in  country  districts 
where  they  were  much  wanted.  Colonel  lk>wles,  chairman  of  the 
Select  Committee  who  had  considered  the  bill,  defended  their 
action,  and  said  that  the  (ireat  ICastern  Railway  (Company  already 
possessed  similar  powers.  If  a  railway  company  chose,  it  could 
promote  another  company  which,  without  coming  to  Parliament,  could 
carry  out  similar  powers.  The  House  was  quite  incompetent  to  deal 
with  the  subject,  as  it  could  not  hear  the  evidence  or  the  arguments. 
It  W.1S  quite  impracticable  to  prevent  passengers  in  a  railway  omnibus 
from  getting  out  of  the  bus  before  it  reached  the  railway  station 
The  question  really  was.  whether  there  would  l)e  unreasonable 
competition  between  the  motor  'buses  and  tramways,  and  the 
Committee  had  decided  that  in  the  negative.  Mr.  Samuel  Roberts, 
on  behalf  of  Sheffield  Corporation,  supported  the  amendment, 
and  Sir  John  Rolleston  took  the  same  view  for  Leicester  Cor- 
poration. Mr.  Yoxall  spoke  in  favour  of  the  amendment  from  the 
point  of  view  of  Nottingham.  Sir  James  Ferguson  deprecated  any 
interference  with  the  decision  of  the  Committee  on  the  bill,  and  said 
that  the  municipalities  were  protected  sufiiciently  by  the  clause  as  it 
stf)od.  It  was  not  a  wholesome  principle  that  municipalities  should 
be  allowed  not  only  to  enter  into  this  kind  of  trading,  but  should  \ie 
protected  by  legislation  against  competition.  Mr.  Wharton,  speaking 
for  the  North  Eastern  Railway  Company,  said  that  some  members 
had  spoken  of  the  interests  of  the  ratepayers.  The  North  Eastern 
Railway  Company  paid  ;f 450,000  a  year  in  rates.  They  had  paid  for 
one-sixth  of  the  Newcastle  tramways  and  one-sixth  of  the  Hull  tram- 
ways. Their  object  by  this  clause  was  simply  to  assist  passengers  of 
the  railway  to  get  to  their  destination.  The  Company  were  not 
seeking  for  profits.  If  they  were  on  one  side  of  the  ledger  more  than 
another  last  year  in  connection  with  motor  'buses,  they  were  on  the 
wrong  side.  After  further  discussion,  Mr.  Bonar  I^w,  Secretary  to 
the  Board  of  Trade,  strongly  opposed  the  amendment,  and  said 
that  the  competition  spoken  of  was  of  little  consequence.  When  it 
was  proposed  to  run  tramways  across  Westminster  Bridge,  supporters 
of  the  scheme  said  that  there  was  no  possibility  of  motor  'buses 
competing  with  tramways.  He  was  bound  to  try  here  to  prevent 
railway  companies  from  being  unfairly  treated.  The  drum  municipal 
had  been  beaten  again,  but  so  long  as  Parliament  allowed  private 
enterprise  to  engage  in  transit  work  they  were  bound  to  see  that 
companies  were  allowed  to  compete  on  fair  terms.  He  trusted  the 
Hou.se  would  not  listen  to  this  municipal  influence,  for  it  was 
l^ginning  to  be  a  question  whether  this  Hou.se  was  to  direct  the 
municipalities  or  whether  the  municipalities  were  to  control  this 
House  On  a  division,  the  amendment  was  rejected  by  1^7  votes 
ag  linst  1 10,  and  the  bill  was  ordered  for  third  reading. 

PAISLEY  DISTRICT  TRAMWAYS.  This  Provisional  Order  appli- 
c.'U ion  was  considered  on  May  3  and  6  by  a  Commission  silting  in 
Glasgow,    under    the    Scotch     Private    Legislation    Procedure    Act 
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Mr.  Johnston,  K.C  ,  for  the  promoters,  said  that  the  object  was  to  get 
authnriiy  to  construct  extensions  of  the  existing  Paisley  tramway 
system,  chief  of  which  was  a  line  to  Barrhead.  It  was  also  sought  tt» 
extend  the  time  for  constructing  certain  authorised  lines  and  to 
abandon  others.  Evidence  for  the  promoters  showed  the  great  benefit 
to  the  public  which  had  arisen  from  the  Tramways  Company  having 
connected  Paisley  with  Renfrew  and  Johnstone,  and  the  present 
scheme,  it  was  pointed  out,  would  extend  the  benefit.  Subsequently 
witnesses  were  heard  for  railway  companies,  who  opposed  on  the 
ground  of  competition.  It  was  stated  that  when  electric  tramcars 
began  running  between  Glasgow  and  Cambuslang,  the  railway  passen- 
ger traffic  went  down  by  50  per  cent.  An  adjustment  of  clauses,  how- 
ever, settled  some  of  the  objections  of  the  railway  companies.  The 
National  Telephone  Company  claimed  that  they  should  recover  from 
the  promoters  the  cost  of  raising  some  telephone  wires,  a  work  which 
would  be  necessitated  by  the  tramway.  The  Commissioners  declined 
to  entertain  the  claim,  and  passed  the  Order. 

SOUTHEND  AND  COLCHESTER  LIGHT  RAILWAYS.  -On  June 
I  it  was  intimated  to  the  House  of  Commons  that  the  opposition  to 
this  bill  had  been  withdrawn. 

SOUTH  LANCASHIRE  TRAMWAYS.— Intimation  was  made  to 
the  House  of  I^rds  on  May  12  that  the  opposition  to  this  bill  had 
been  withdrawn. 

WELLINGBOROUGH  AND  DISTRICT  TRAMROADS  AND 
ELECTRICITY  SUPPLY.-  On  May  31  a  House  of  Lords  Committee 
rejected  this  bill.  It  was  a  proposal  by  the  British  Electric  Traction 
Company  to  extend  the  time  for  the  construction  of  authorised  tram- 


roads,  to  abandon  some  authorised  lines,  and  to  sanction  some  new 
routes.  Northamptonshire  County  Council  opposed  the  bill,  and 
Iaju\  SiJencer,  who  owns  land  in  the  district,  gave  evidence  against 
the  measure. 

LIGHT  RAILWAY  APPLICATIONS. 

The  subjoined  half-yearly  list  of  applications  to  the  Light  Railway 
Commission  for  Orders  does  not  reveal  any  growth  of  activity  in  the 
promotion  of  schemes  of  the  kind.  There  are  18  applications,  but  only 
II  of  these  propose  new  lines.  Six  months  ago  12  of  the  applications 
asked  for  construction  powers  but  a  year  ago  there  were  only  4  appli- 
cations of  the  kind.  It  will  be  observed  that  the  proposed  new  mile- 
age is  almost  ecjually  divided  between  steam  and  eledtric  traction  ;  the 
electric  schemes  are  the  more  numerous,  but  individually  the  lines  are 
shorter  than  the  steam  lines.  With  one  or  two  exceptions  the  proposals 
relate  to  lines  in  rural  districts  and  among  small  towns.  In  reference 
to  the  estimates  of  cost  the  figure  of  ^■890,374  compares  with  ;f  1.026.039 
six  months  ago,  and  j^ 2 17,643  twelve  months  since.  The  comparatively 
great  activity  of  promotion  during  the  first  three  years'  existence  of  the 
Light  Railways  Act  has  never  been  equalled  since  the  end  of  iUcy). 
It  is  much  to  be  desired  that  the  Government  would  pass  their  promised 
bill  to  amend  the  Act  and  so  give  promoters  greater  encouragement  to 
meet  the  wants  of  many  districts  which  are  poorly  supplied  with  means 
of  communication.  One  gratifying  feature,  at  all  events,  about  the 
accompanying  list  is  that  in  every  case  it  is  proposed  that  the  railway 
should  be  of  standard  gauge. 


LIGHT  RAILWAY  COMMISSION  APPLICATIONS. 


List  of  Applications  made  to  the  Light  Railway  Commissioners  in  May,  1905,  for  Light 

Railway  Orders. 


Title. 


England. 
r.  Ack worth 

2.  Harking  (Extensions) 

3.  Barton 

4.  Hath  and  I-ansdown  . 

5.<iHere     Alston     and 
Calstock  (.\mend.)  . 

6.  Hlagdon      aud     Pens- 
ford  

7./>nerwent  Valley  (Ex 

tension  of  time)     . . 

S.rDerwent       Valley 

(Transfer,    Slc.) 

9.</Holmfirth        and 

Southowram 

(Amendment) 

lo.f  I-eek,Caldon,  TvOw,  & 

Hartington  (Amend) 

II.  North    Lindsey    (Ex 

tension) 
1 2  /North      Staffordshire 
Railway 

13.  Padstow,  Hedouthan, 

and  Mawgan 

14.  Ryhope     Seaham 

Murton,  and   South 
Hetton 

15.  Woking  and  Bagshot 

(Extension) . . 

16.  Wolverhampton    and 

Cannock  Chase 
Railway  (Light 
Railway) 


Wales. 
17.  Llandilo 
I^mpeter 


and 


Scotland. 
18.  Falkland 


County. 


Promoters. 


Engineers. 


Y'orks.         ,  R.  E.  C  Shannand  W  F.  Tempest  F.  H.  E.  Shipton    . . 

Essex         I  Barking  Town  U  DC W.  C.  C.  Hawtayne. 

I  G.  A.  Zedin 

Lincoln          R.  E.  C.  Shann       F".  H,  E.  Shipton    . 

Somerset        Projects,  Limited Godden  and  Co.     . 

Plymouth,  Devonport,  and  South  (ialbraith  «S:  (Church 

Western  Junction  Railway  Co. 

Somerset        Sir  ICdward  Siachey,  Bart,  M.P.,  W.  T.  Foxleo 
B.  E.  Somers,  (i.  O.  .Armstrong, 
and  others 

ICscrick       R.O.C.      and      Riccall  

n  R.D.C 

P  C.  Hemingway  ..          ..          ..  

Holmfield  and  Southowram  Light  Myers.  Beswick,  and 

,       Railway  Company         ..          ..  partners    .. 

Leek  and  Manifold  Light  Railway  

Company  . . 

Lincoln          North     Lindsey    Light    Railways  F   S.  Wheat            ..j 
I       Company  . . 

'  North  Staffordshire  Railway       .  

i  Padstow,  Bedouthan.  and  Mawgan 

j       Light  Railways  Company 

Durham       '  S.M.H.  Tramway  Syndicate,  Ltd.  Harper  Bros.  <S:  Co   ! 

D.  Balfour  &  Son 

Surrey          West  Surrey  Light  Railway  Com-  Harrap,  Hewitt,  and 

pany.  Limited Duffield     .. 

Stafford       I  Wolverhampton      and      Cannocki  Sir      Douglas      Vox 

Chase  Railway  Company         . .  and    partners, 

Harper  Bros,  and 

I  Co 


Mile- 
age 


Carmarthan      Sir  James  H.  W.  Drummond,  Brt.,    S.    W.  Yockney,   A 


and 
Cardigan 

Fife 


L.  Yockney 


I  Lt.-Cien.  Sir  James  Hill-Johnes, 
I  G  C.B.,  V.C.,  I-ady  F:iizabeih 
I       Hill-Johnes,  and  others 

I  C.   Jackson,  J.  Lawson,   G.  Dun.    T.    Meik   and   Sons, 

I       and  others  M.      A.      I'ollard- 

I  j       Urquhart.. 


114 


Motive 
Power. 


Electric 
Electric 
Electric 
F!  lee  trie 

Steam 


c 

< 
0 

ft  in. 

4  H 

4  H 

48* 

4  H 

4  H 

11.^        Steam 


4  8i 


8i 
8^ 


2J 


3i 


Electric       4  84 


Electric 
Electric 


Steam 


Steam 


4  8* 
4  8i 


4  8.J 


4  H 


Agents. 


.Allen,     Ten  nan  t. 

and  Co. 
H .       Hargreaves 

(Barking  I. 
.Alien,     Tennant, 

and  Co. 
Wilton  and  Sons 

(iiath) 
Burchell. 

1'.  Wood 
(Wrington). 

Lees  and  Butter- 
worth. 

Lees  and  Butter- 
worth. 

Baxter  and  Co. 


Challinors       and 

Shaw  (I^ek). 
Rees  and  F>eres. 

Burchells. 

Burchells. 

Torr  and  Co. 

Bircham  and  Co. 

Paines,        BIyth, 
and    Huxtable. 


Morgan,  (iriffith, 
Son,  and  Pros- 
ser  (Carmar- 
then). 

W.  &  W.  M   Bell. 


Total  mileage  proposed — 934  miles  at  an  estimated  cost  (for  construction)  of  ;f  890, 374. 

ic)  To  tn-^nsfor  Ordrr  of  1002,  etc.         (</)  To  exteiK 
(/)  To  authorise  certain  branch  r.iilways  to  ht*  worked  as  U>;ht  railways. 


((I)  Tt>  ar<nnro  addiiional  lands,  .ind  to  alter  Kaiige.        (/»)  To  extend  time.  ic)  To  transfer  Order  of  1092,  etc.         ((/)  To  extend  lime  and  to  alter  levels, 

(f )  To  raise  additional  capital  an«l  to  extend  l>orrowinp  powers. 
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NEW  CONTRACTS  AND  ORDERS. 


Messrs.  Milnes,  Voss  and  Company  have  received  an  order 
for  six  radial  trailer  cars  for  the  Durban  Cor^ration  Tramways. 

Burnley  Corporation  have  accepted  the  tender  of  Hadfield's 
Steel  Foundry  Company,  Limited,  for  a  tramrail  grinder  at  ;fro5. 

Exeter  Corporation  have  accepted  the  tender  of  S.  Rawlinson 
and  Sons  for  a  tower  wagon  for  the  tramways  department  at  £66. 

Messrs.  E.  Bennis  and  Company,  of  Bolton,  have  received 
an  order  from  Swinton  Town  Council  for  a  mechanical  stoker  and 
furnace. 

Messrs.  R.  W.  Alpine  and  Sons,  of  Glasgow,  have  received 
the  contract  for  the  construction  of  the  permanent  way  of  the  West 
Cumberland  Tramways. 

The  Tempered  Spring:  Company,  Limited^  of  Sheffield,  have 
again  had  their  tender  accepted  for  the  supply  of  all  truck  springs  for 
the  Manchester  Corporation  Tramways. 

Bournemouth  Corporation  have  accepted  the  tender  of  Johnson 
and  Phillips  for  feeder  cables,  troughing,  excavation,  etc.,  for  the 
Christchurch  tramways  extension  at  ;f 5,405  i6s.  5d. 

Messrs.  Babcock  and  Wilcox  have  received  a  contract  from 
the  Erith  Urban  District  Council  for  the  supply  of  pipe-work  in 
connection  with  the  tramways  plant,  at  ^445 

Belfast  Corporation  have  accepted  the  tender  of  Messrs.  Cour- 
tenay  and  Company,  at  ;f6,28i  14s.  5d.,  for  the  erection  of  a  pump- 
house  in  connection  with  the  generating  station. 

Messrs.  Johnson  and  Phillips,  of  Old  Charlton,  S.E.,  have 
received  orders  for  a  400  k\v.  generator  and  switchboard  extension  for 
the  Barking  District  Council's  electricity  works. 

The  British  Westinghouse  Electric  and  Manufacturing 
Company,  Limited,  have  received  an  order  from  (Jreenock  Cor- 
poration for  a  400  Kw.  steam  generator  at  /a. 900. 

S.  Dixon  and  Son,  Limited,  Leeds,  have  received  a  repeat 
order  from  the  West  Ham  Corporation  for  10  sets  of  Turner's 
automatic  point  controllers,  to  be  installed  immediately. 

Leith  Corporation  are  laying  down  6  sets  of  Turner's  automatic 
point  controllers  on  their  new  tramways,  which  are  being  constructed 
under  the  direction  of  Mr.  James  More,  Junr.,  consulting  engineer. 

Southampton  Tramways  Committee  have  recommended  the 
Council  to  accept  the  tender  of  Messrs.  (iriffiths  and  Company,  of 
I^ndon,  at  £i.yii,  for  re-laying  the  Portswood  Road  section  of  the 
tramways. 

South  Shields  Corporation  have  accepted  the  tender  of  Messrs. 
Hurst,  Nelson  and  Company  for  10  tramcars  at  £5,307,  subject  to  the 
trucks  being  British  made  of  the  Hrill  standard  type,  and  guaranteed 
for  three  years. 

Messrs.  Qawthorp  and  Company,  of  St.  George's  Sign  Works, 
Leeds,  have  received  a  repeat  order  from  the  Ashton-under-Lyne 
Corporation  Tramways  for  their  panorama  destination  indicators, 
single  deck  pattern. 

Wigan  Corporation  have  accepted  the  tender  of  Messrs.  Dick, 
Kerr,  and  Company  for  the  supply  of  an  engine  and  dynamo ;  and 
those  of  Messrs.  Johnson  and  Phillips  and  the  British  Insulated  and 
Helsby  Cables,  Limited,  for  cables. 

The  Tidswell's  Patent  Automatic  Lifeguard  Company  have 
received  an  order  through  the  Brush  Electrical  Engineering  Company 
to  equip  the  new  cars  of  the  Blackpool,  Lytham,  and  St.  Anne's 
Tramway  Company  with  their  lifeguard. 

Parr's  Electric  Point  Turner.— The  Tramway  Committees  of 
Sheffield  and  Bradford  having  inspected  Parr's  electric  point  turner 
installed  at  the  junction  of  Briggate  and  Duncan  Street,  in  Leeds, 
have  decided  to  make  trial  of  one  of  these  in  each  city. 

Brighton  Corporation  have  accepted  the  tender  of  the  British 
Westinghouse  Company  for  additional  switch  gear,  required  at  North 
Road  station,  at  ;f69o,  and  for  supplying  isolating  switches  to  all 
existing  feeders  and  accessories  at  Southwick  station  at  £1,^50. 

Messrs.  Pritchetts  and  Gold,  of  Feliham,  have  received  an 
order  from  the  Midland  Railway  Company,  for  260  1,210  ampere-hour 
cells  in  lead-lined  boxes,  to  work  with  reversible  booster  on  traction 
load  in  connection  with  the  Burton  and  Ashby  Light  Railways. 

The  Public  Works  Company,  of  20,  Victoria  Street,  West- 
minster, have  secured  the  contract  for  the  laying  of  "  Tarmac  "  on  the 
Madeira  Road,  Brighton,  which  is  to  be  used  for  the  purpose  of  the 
speed  trials  under  the  auspices  of  the  Automobile  Club  on  July  17,  18, 
and  19. 

Mes3rs.  L.  P.  Winby  and  Company,  of  20,  King  William 
Street,  London,  E.C.,  are  now  fulfilling  orders  for  their  patent 
"Winby"  anchor  chairs  for  the  following  corporations:    Aberdeen, 


Bradford,  Bristol,  East  Ham,  and  Grimsby,  on  which  tramway  systems 
they  have  l^een  adopted. 

fAessrs.  H.  Lotery  and  Company,  4  to  8.  St.  Mary  Street, 
London,  N.E.,  have  secured  orders  for  the  whole  of  the  uniforms  for 
the  Lanarkshire  Tramways  Company,  and  for  uniform  clothing  from 
the  Tynemouth  and  District  Electric  Traction  Company,  and  the 
Cheltenham  and  District  Light  Railway  Company. 

Walthamstow  Electric  Tramways.  — In  the  description  of  the 
Walthamstow  tramways  which  appeared  in  our  issue  of  May  4.  it  was 
stated  that  the  Jarrah  wood  paving  was  supplied  by  Millars'  Karri  and 
Jarrah  Forests,  Limited.  We  have  since  learned,  however,  that  a 
large  quantity  of  the  wood  retjuired  was  also  supplied  by  Messrs. 
William  Griffiths  and  Company. 

Birmingham  Tramways  Committee  have  accepted  the  follow- 
ing tenders : 

Dick,  Kerr  and  Company,  reconstruction  of  permanent  way  at  £42.261  15$.  id., 
and  200  tramcars  at  £110.411  12s. 

Bolckow,  Vaughan,  and  Company,  tramrails  (1.630  tons)  and  fishplates,  at 
/'S  10s.  per  ton. 

fladheld's  Steel  Foundry  Company,  special  work  at  £1,708. 

Hudson  and  Bowring,  Limited,  of  jj.  Brazenose  Street, 
Manchester,  have  received  through  the  Brush  Company,  a  further 
order  for  life  guards  for  the  Yarmouth  cars ;  and  orders  for  the 
new  cars  for  Plymouth  and  Scarborough.  Messrs.  Hurst,  Nelson, 
and  Company,  have  also  ordered  "H.B."  lifeguards  for  12  cars  for 
the  Mansfield  and  District  Light  Railway,  and  for  15  cars  for 
Stalybridge. 

PMU'soa,  Huggifls,  a«d  ComfNUiy,  Limited,  of  Eastville, 
Bristol,  and  51,  Scrutton  Street,  London,  E.C..  have  secured  contracts 
for  the  supply  of  uniforms  for  the  Bexley  Heath  Tramways,  the  City 
of  Carlisle  Electric  Tramways,  the  Wolverhampton  Corporation 
Tramways,  and  the  Gravesend  and  Northfleet  Electric  Traction. 
They  have  orders  also  from  Lancaster,  Ipswich,  East  Ham,  Rothesay, 
Weston-super-Mare,  Pontypridd,  and  Taunton  Tramways. 

Huddersfieid  Corporation  have  accepted  the  following  tenders 
in  connection  with  the  Tramways  Department : 

Trolley  heads— Fleming,  Birkby,  and  Goodall,  Limited. 

Trolley  wheels— T.  Philipps,  Sons  and  Company. 

Ears   and    frogs,    trolley,   span    and    guard-wire — British  Thomson-Houston 

Company. 
Anti-friction  metal — Glacier  Anti-Friction  Metal  Company. 
Car  whee'.s— liritish  Griffin  Chilled  Iron  and  Steel  Company. 
Air  gap  reciion  insulators—Kleriric  Tramway  Equipment  Company. 

Rural  Tramways,  Buenos  Aires.  -Messrs  J.  C.  White  and 
Company,  of  22a,  College  Hill,  Cannon  Street,  London.  E.C.,  have 
closed  a  contract  with  the  Rural  Tramways.  Buenos  Aires,  for  the 
supply  and  erection  of  35  miles  of  overhead  electric  tramway  equipment. 
The  contract  includes  the  supplying  and  laying  of  the  cables  required, 
about  100  cars  and  equipments,  and  the  erection  and  equipment  of  a 
power-house  with  a  capacity  of  2,000  kw.  The  amount  of  the  contract 
is  approximately  >r25o,ooo.  The  work  of  construction  will  be  begun  in 
the  autumn. 

Railway  Motor  Veliicles.— The  London,  Brighton  and  South 
Coast  Railway  Company  will  run  a  frequent  service  of  motor  vehicles 
between  Hastings  and  Eastbourne  during  the  summer,  and  have  given 
contracts  for  two  steam  motor-cars  to  Messrs.  Beyer,  Peacock,  and 
Company,  of  (iorton,  Manchester,  and  for  two  large  petrol-driven  rail 
cars  to  Messrs.  Dick,  Kerr,  and  Company,  of  Preston.  The  latter 
vehicles  each  accommodating  fifty  passengers,  will  be  fitted  with 
engines  provided  by  the  Daimler  Motor  Company,  of  Cov«atry, 
capable  of  developing  36  horse-power  and  giving  a  normal  speed  of  30 
and  a  maximum  speed  of  55  miles  per  hour. 

The  National   Electric  Construction  Compaay,   Limited, 

have  secured  the  contract  for  the  construction  of  the  Mexborough, 
Rawmarsh,  and  Swinton  Tramways.  This  contract  includes  the 
building  of  the  generating  station  and  car  sheds,  and  the  construction 
of  generating  plant,  cars,. permanent  way,  and  cables;  also  feeders 
and  distributors  for  lighting  Swinton  and  Rawmarsh.  The  company 
have  also  secured  the  contract  for  laying  the  permanent  way,  feeders, 
and  cars  for  the  Torquay  tramways.  The  total  amount  in  all  is 
approximately  ^"300,000.  The  former  contract  will  be  started  shortly, 
and  operations  will  commence  on  the  latter  during  August  next. 

Batley  Electric  Tramways.- -The  Batley  Corporation  Tram- 
ways Committee  on  May  17  considered  tenders  for  the  laying  of  the 
double  line  of  tramways  in  Bradford  Road,  and  the  erection  of  the 
overhead  electrical  equipment.  After  considerable  discussion  it  was 
decided  to  accept  the  tender  of  Messrs.  Dick,  Kerr  and  Company  for 
the  laying  of  the  metals  and  the  erection  of  the  standards  and  over- 
head wires.  The  paving  will  be  done  by  the  Corporation.  Messrs. 
Dick,  Kerr  and  Company  have  now  obtained  the  contracts  for  the 
laying  of  the  whole  of  the  double  set  of  rails  from  Dewsbury  Market 
Place  to  Birkensbaw,  and  it  is  expected  that  the  work  will  be  com- 
menced immediately.  It  is  expected  that  electric  cars  will  be  running 
on  some  parts  of  the  route  by  the  end  of  August. 


Digitized  by 


Google 


June  8,  1905.] 


tHE  tRAMWAV  AKt)  RAILWAY  WORLb. 


557 


52.912 

7 

6 

52.357 15 

9 

53.387 

7 

6 

54.073 

9 

6 

54.162 

0 

0 

50.552 

5 

0 

59.112 

7 

7 

61.572 

5 

0 

61,785 

12 

0 

Company,    Limited, 

Birmingham  Corporation  have  received  the  following  tenders 
for  the  reconstruction  of  the  Aston  Manor  Tramways.  The  figures 
quoted  are  the  net  amounts  after  deductint?  the  value  of  old  materials : 

Geo.  Trcmham  (rtaY/>/ft/)  £51.236    3    9 

Dick,  Kerr  and  Company,  Limited     51)849    i  10 

Geo.  Law      

J.  G.  White  and  Company,  Limited 

Underwood  and  Brother 

Griffiths  and  Company,  Limited  

Graham  and  Sons 

Krauss  and  Son      

John  While,  Jun 

Geo.  HoHoway        

R.  W.  Blaclcwell  and  Company,  Limited 

Tlie   Bni5li   Electrical   En^rineerins: 

have  recently  closed  the  following  contracts : 

300  KW.  steam  dynamo  switchboard  extensions,  for  the  Merthyr  Kiectric  Trac- 
tion and  Lighting  Company. 

Six  double-deck  4-wheeI  cars,  with  I^aworth  regenerative  control  equipments, 
for  Plymouth  Corporation. 

Twenty  single  deck  composite  motor  cars,  mounted  on  radial  trucks,  for  the 
North  Metropolitan  Electric  Tramways  Company. 

Ten  double-deck  4-wheel  car  bodies,  lor  Stockport,  through  the  British 
Thomson-Houston  Company. 

50  KW.  steam  dynamo  set,  for  Leicester  Corporation. 

Two  1,000  KW.  steam  turbo-alternators,  for  the  North  Metrot>olitan  Electric 
Power  Distribution  Company,  near  Willesden. 

Four  tramcars  with  radial  trucks,  fur  Derby  Corporation. 

Five  double-deck  4-wheel  car  bodies,  with  Brush  standard  trucks,  for  Lanark- 
shire Tramways,  through  the  British  Thomson- Houston  Company. 

Forty-five  standard  Brush  trucks,  four-wheel,  for  Belfast  Corporation. 

Six  electric  cars  with  trucks  and  Brush  motor  equipments  for  Taunton  and 
West  Somerset  Tramways  Company. 

Thirteen  double-deck  four-wheel  car  bodies  with  standard  Brush  trucks  and 
Westinghouse  equipments,  for  the  Midland  Railway. 

Ten  double-deck  four-wheel  car  bodies,  mounted  on  radial  trucks,  for  Blackpool. 
St.  Anne's,  and  Lytham  Tramways,  through  the  British  Thomson- Houston 
Company. 


PERSONAL. 

Mr.  William  H.  Brown  has  been  elected  a  director  of  the  London 
United  Tramways. 

Lord  George  Hamilton,  M.P.,  has  been  elected  a  director  of  the 
Metropolitan  District  Railway  Company. 

Mr.  W.  G.  Snell,  tramways  inspector,  has  been  appointed  traffic 
superintendent  of  the  Perth  Corporation  Tramways. 

Mr.  G.  E.  Heath,  electrical  engineer  to  the  Erith  District  Council, 
is  to  have  his  salary  increased  from  ;f  200  to  ;f  250  per  annum. 

Mr.  R.  J.  Williams  has  been  appointed  power-station  superin- 
tendent to  the  Sheffield  Corporation  Tramways  Department. 

Mr.  R.  D.  McCarter,  Junr.,  the  Bath  Electric  Tramways  manager 
and  engineer,  has  been  appointed  general  manager  of  the  Sunderland 
and  District  Tramways  Company. 

Mr.  D.  Driver,  the  energetic  chairman  of  the  Keighley  Tramways 
Committee,  has  temporarily  assumed  control  of  the  tramways  under- 
taking, pending  the  appointment  of  a  manager. 

Mr.  A.  N.  Moore,  assistant  engineer  at  Stuart  Street  Station, 
Manchester,  has  been  appointed  superintendent  of  the  old  and  new 
generating  stations  at  Belfast. 

Mr.  Philip  U.  Askham,  who  was  well-known  to  tramway  men 
as  for  many  years  the  head  of  Messrs.  Askham  Brothers  and  Wilson, 
Limited,  died  on  the  24th  ult.  after  a  long  illness. 

Mr.  Percy  A.  Postlethwaite,  mineral  and  metallurgical  chemist, 
who  of  late  years  was  an  analyst  with  the  Hadfield  Steel  Foundry 
Company,  Limited,  Sheffield,  has  removed  his  offices  to  2,  Union  Court, 
Old  Broad  Street,  EC. 

Mr.  T.  P.  Wilmshurst,  borough  electrical  engineer  to  Derby 
Corporation,  has  been  granted  an  increase  of  salary  from  ;f5oo  to  /550 
per  annum,  as  from  May  i,  with  a  further  rise  of  £50  from  May  i, 
1906. 

Mr.  Robert  Birkett,  the  Burnley  borough  electrical  engineer, 
has  been  appointed  electrical  engineer  and  general  manager  of  the 
Southend-on-Sea  Corporation  Tramways.  After  several  years'  service, 
Mr.  Birkett  tendered  his  resignation  to  Burnley  Town  Council  on 
May  17. 

Mr.  William  Bain,  who  has  been  acting  as  constructional  engineer, 
and  later  as  interim  manager  and  engineer  of  the  new  Musselburgh 
Electric  Tramways,  has  now  been  appointed  manager  and  engineer  of 
the  undertaking.  Mr.  Bain  was  for  a  number  of  years  in  the  service 
of  the  National  Electric  Construction  Company  in  Lincoln  and 
Greenock. 

Mr.  J.  Christie,  engineer  and  manager  of  the  Brighton  Corpora- 
tion Electricity  Department,  has  been  granted  an  increase  of  .salary 
from  ;f500  to  ^^750  per  annum.  Since  Mr.  Christie  went  to  Brighton, 
some  five  years  ago,  the  electric  supply  undertaking  has  practically 
doubled  its  business.  His  services  have  been  secured  by  the  Council 
for  the  next  six  vcars  certain. 


Mr.  Charles  James  Cater- Scott,  chairman  of  the  Ix>ndon  and 
India  Docks  Company,  has  been  elected  a  director  and  appointed 
chairman  of  the  London  United  Tramways.  Mr.  Charles  T.  Yerkes. 
it  will  be  remenberecl,  announced  his  intention  some  time  ago  of 
retiring  from  the  chairmanship  in  order  to  devote  more  of  his  time  to 
the  Metropolitan  District  Railway  Company. 

Mr.  Hilliard  Stephens,  of  39,  Victoria  Street,  has  been  appointed 
sole  London  agent  for  the  Asphaltic  Limestone  Concrete  Company, 
Limited,  direct  importers  and  refiners  of  Trinidad  bitumen.  Mr. 
Stephens  has  also  been  appointed  agent  to  Messrs.  A.  and  J.  Main 
and  Company,  Limited,  structural  engineers,  Glasgow  and  London. 
All  communications  should  be  addressed  to  39,  Victoria  Street. 

Mr.  Ernest  Moore,  chief  assistant  clerk  of  the  Sheffield  Corpor- 
ation Tramways  Department,  who  has  recently  been  appointed  to  the 
position  of  chief  clerk  of  the  Halifax  Corporation  Tramways,  was 
presented  on  May  15  by  his  late  colleagues  with  a  solid  gold  albert  and 
seal,  as  a  token  of  their  esteem.  Mr.  Moore  has  l)een  connected  with 
the  Halifax  Tramways  during  the  last  eight  years. 

Mr.  Arnold  B.  Gridley,  who  for  the  past  four  years  has  been 
secretary  of  some  of  the  associated  companies  of  the  B.E.T.,  has 
accepted  an  important  position  on  the  staff  of  the  Newcastle  Electric 
Supply  Company.  Mr.  Gridley  was. presented  with  a  canteen  of  plate 
and  cutlery  by  the  directors  and  staff  of  the  British  Electric  Traction 
Company.     The  presentation  was  made  by  Mr.  Garcke. " 

Mr.  Alfred  Baker,  general  manager  of  the  Birmingham  Corpora- 
tion Tramways,  and  president  of  the  Municipal  Tramways  Association, 
has  been  appointed  by  the  Board  of  Trade  to  inquire  into  and  report 
upon  the  terms  of  a  proposed  agreement  between  the  Hhondda  Urban 
District  Council  and  a  company  (to  be  formed)  for  the  lease  of  the 
tramways  for  a  period  of  years,  authorised  by  the  Khondda  UVban 
District  Council  (Tramways,  etc.)  Act,  1902.  Mr.  Baker  will  hold  a 
local  inquiry  at  an  early  date,  at  which  ratepayers  and  others  will 
have  an  opportunity  of  stating  their  objections. 

Mr.  J.  K.  North,  general  manager  of  Rossendale  Tramways,  is 
one  of  the  few  tramway  managers  who  still  have  charge  of  steam 
locomotives.  His  engines  are  not  of  very  recent  construction,  but 
they  are  made  to  perform  their  work  in  a  way  that  suggests  that  Mr. 
North  thoroughly  understands  steam  locomotion  and  its  capabilities. 
The  receipts  average  about  is.  per  mile,  and  the  total  expenses  do  not 
exceed  8d.  The  result  is  a  substantial  dividend  for  the  shareholders, 
who  owe  much  to  their  manager  for  keeping  the  expenses  at  a  figure 
that  some  electric  tramways  considerably  exceed. 

Mr.  Sidney  C.  Sheppard  has  resigned  his  position  on  the  staff 
of  the  Stalybridge,  Hyde,  Mossley  and  Dukinfield  Tramways  and 
Electricity  Board  and  is  leaving  to  take  up  an  important  position 
under  the  Bolivian  Government  in  about  two  months'  time.  Mr. 
Sheppard  will  be  glad  to  reeetve  catalogues  and  notices  of  specialities 
with  reference  to  electrical  plant  of  all  kirtls.  and  especially  to  tram- 
way and  railway  traction  work.  All  communications  should  be 
addressetl  to  Mr.  Sheppard,  c/o.  Mr  E.  E  Abrahamson,  14,  Worm- 
wood Street,  Old  Broad  Street,  E.C. 

Mr.  A.  L.  C.  Fell,  manager  of  the  London  County  Council 
Tramways,  has  returned  from  his  visit  to  the  United  States.  Amongst 
other  cities,  he  visited  New  York,  Washington,  Pittsburg,  Buffalo,  and 
Niagara,  and  expresses  himself  as  deeply  interested  in  all  he  saw  in 
connection  with  tramways.  To  a  representative  of  the  press  he  re- 
marked that  his  finest  experience  was  a  ride  oq  an  electric  locomotive, 
which  beat  one  of  the  fastest  trains  on  the  Great  Central  Railway. 
"  Of  course,"  he  continued,  "they  have  tramways  everywhere,  chiefly 
on  the  overhead  system.  The  only  cities  using  the  conduit  system  are 
W'ashington  and  New  York,  and  that  was  what  I  went  out  principally 
to  see.  I  think,  however,  we  have  quite  as  good  a  system  in  Ix)ndon. 
Naturally,  we  have  taken  their  good  ideas  from  time  to  time,  and 
in  the  report  I  shall  present  to  my  Committee  I  may  have  some 
suggestions  to  make  for  Lcndon  as  a  result  of  what  1  have  seen  across 
the  water." 

Mr.  James  Dalrymple,  general  manager  of  the  Glasgow  Corpor- 
ation Tramways,  left  Liverpool  on  May  20 by  the  Campania,  for  Chicago. 
Mr.  Dalrymple  is  proceeding  to  Chicago  on  the  invitation  of  Mr.  Dunne, 
the  Mayor  of  that  city,  in  order  to  assist  with  his  advice  in  regard  to 
the  possible^municipalisation  of  the  Chicago  tramways.  Mr.  Dalrymple, 
who  is  a  member  of  the  committee  of  the  Electric  Tramway  and 
Railway  Exhibition,  hopes  to  return  in  time  for  the  opening  of  the 
Exhibition  on  July  3.— On  May  27  Mr.  Dalrymple  arrived  in  New 
York,  where  he  was  met  by  several  members  of  the  Municipal  Owner- 
ship Iveague  of  Chicago,  who  came  from  that  city  to  welcome  him,  and 
also  by  a  deputation  of  New  York  city  officials.  On  being  asked  his 
opinion  of  the  tramway  systems  of  New  York,  Mr.  Dalrymple  criticised 
them  severely.  lie  did  not  think  they  were  worthy  of  a  great  city, 
and  declared  that  they  were  not  nearly  so  good  as  Glasgow  possessed. 
Much  of  this  criticism  was  directed  to  the  lack  of  discipline  on  the  part 
of  the  tramway  employees  there. 
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FINANCIAL  REPORTS. 


The  Electric   Railway  and  Tramway  Carriage  Work5,  of 

Preston,  at  a  meeting  on  May  18,  decided  to  acquire  the  Castle  Car 
Works,  Hadley,  Salop,  and  the  British  Electric  Car  Works,  Old 
Trafford,  Manchester.     The  purchase  price  is  said  to  be  ;f  85.000. 

The  S.iVt.H.  Tramway  Syndicate,  Limited,  was  registered 
on  May  17,  with  a  capital  of  /i,ooo  in  £1  shares.  Its  object  is  to 
apply  for  powers  to  construct  light  railways  or  tramways  in  Durham  ; 
'to  e(iuip,  maintain,  and  work  the  same  by  means  of  electrical,  steam, 
animal,  or  other  power,  and  to  carry  on  the  business  of  tramway, 
railway,  omnibus,  motor-car,  van,  and  mechanical  carriage  pro- 
prietors, suppliers  of  electricity  for  power  and  .ight,  etc.  The 
registered  office  is  at  13,  St.  Helen's  Place,  EC. 

Mexborough  and  Rawmarsh  Construction  Syndicate, 
Limited. — This  company  was  registered  on  May  13.  with  a  capital  of 
/"i75,ooo  in  £1  shares.  Objects:  To  adopt  an  agreement  with  the 
National  Electric  Construction  Syndicate,  Limited,  to  construct,  lay 
down,  and  carry  out  all  necessary  cables,  wires,  stations,  lines, 
accumulators,  dynamos,  etc.  :  and  to  carry  on  the  business  of  railway 
and  tramway  proprietors,  suppliers  of  electric  light  and  power,  etc. 
Registered  offices,  34,  Victoria  Street,  S.W. 

Bradford  Corporation  Tram  way  5.— At  a  meeting  of  the  Tram- 
ways Committee,  on  May  29.  the  city  treasurer  reported  a  profit  of 
^70,000  on  the  tramways  undertaking,  and  staled  that,  after  the  re- 
payment, by  means  of  the  sinking  fund,  of  a  thirtieth  of  the  capital 
of  nearly  a  million  pounds  and  interest  averaging  nearly  3^  per  cent, 
on  the  remainder  of  the  capital,  there  remained  a  disposable  balance 
of  ^16,000.  This  is  the  largest  balance  which  the  Committee  has 
had.  The  increase  is  attributed  to  the  local  exhibition  and  the  policy 
of  the  Committee,  which  has  been  to  extend  the  system  and  to  reduce 
fares. 

Halifax  Corporation  Tramways.— A  financial  statement  show- 
ing the  working  results  of  the  Tramways  Department  for  the  twelve 
months  ended  March  31  last  has  been  presented  to  the  Town  Council. 
The  receipts  amounted  to  ;f74,52i  19s.  id.,  and  the  expenditure  to 
/73.5i2  IIS.  id.,  leaving  a  profit  of  ^^989  8s  .  as  compared  with  a  profit 
of  ;f493  8s.  7d.  in  the  previous  twelve  months.  At  the  beginning  of 
the  year  it  was  estimated  that  the  surplus  would  be  only  /486.  The 
increase  is  due  to  a  slightly  advanced  income  and  a  small  decrease  in 
expenditure.  The  whole  of  this  year's  profits  will  be  appropriated  for 
depreciation 

Northampton  Corporation  Tramways.— A  balance  sheet  of 
the  tramway  undertaking  for  the  year  ended  March  31  last  has  been 
presented  to  the  Town  Council.  The  total  receipts  were  ;^  16,869,  and 
the  expenditure  on  working  ^9,612,  leaving  a  gross  profit  of  /7,257. 
To  this  is  added  ;f  201  brought  forward  from  March.  1904.  and  interest 
£40,  making  a  balance  of  £ta99'  which  has  been  disposed  of  as 
follows :  Towards  repayment  of  loans.  ^2,652  ;  interest  on  loans, 
£.h757  '•  preliminary  expenses,  / 105  ;  reserve  for  third  party  risks. 
£2^^  :  and  general  reserve  fund,  £751.  The  tramways  were  worked 
electrically  during' eight  months  of  the  financial  year. 

Birmins:ham  Corporation  Tramways.  The  Tramways  Com- 
mittee report  that  the  gross  profit  on  the  Steelhouse  I^ne  route 
amounts  to  ;f6,784,  and  after  providing  for  interest  on  capital  and 
contribution  to  sinking  fund,  there  remains  a  net  profit  of  ;f5,8oo, 
which  the  Committee  have  carried  to  the  reserve  fund  account,  which 
now  stands  at  ;f  6,483,  The  electrification  of  four  other  routes  is  to 
be  taken  in  hand  at  once.  Tenders  have  been  accepted  for  1,650  tons 
of  tram  rails,  with  the  necessary  number  of  fishplates,  at  £^  los.  per 
ton  ;  for  special  tramway  work,  /i,7o8  ;  for  reconstructing  permanent 
way,  ;f42,25i ;  and  for  200  electric  cars,  including  provision  of  spare 
parts  and  contingencies,  ;f  110,411. 

Burton  Corporation  Tramways.—  The  report  of  the  working  of 
the  Burton  Corporation  Tramways  for  the  year  ended  March  31,  was 
presented  to  the  Town  Council  on  May  10.  The  amount  expended  on 
capital  account  reached  the  sum  of  ;f86,oi2  13s.  rid.  The  number  of 
passengers  carried  was  3,878,269,  and  the  traffic  receipts  per  car  mile 
were  9  2id.  The  maximum  number  of  passengers  carried  any  one 
day  was  24,885,  and  the  receipts  ;f  125  4s.  The  gross  revenue  account 
for  the  year  showed  a  surplus  of  income  over  expenditure  of 
^5.160  19s.  5d.,  of  which  ;f4,6o4  os.  7d.  was  absorbed  in  repayment  of 
debt  and  interest,  leaving  a  balance  of  ^556  i8s.  lod.,  which  it  is  pro- 
posed to  carry  to  repairs  and  renewal  fund. 

Carthas:ena  and  Herrerias  Steam  Tramways.-  The  report  for 
1904  shows  gross  traffic  of  £s9^joy  and  a  surplus  of  ;f  1,258,  which, 
added  to  the  sum  brought  forward,  gives  /3,3oo  at  the  credit  of 
rtnenue  account.  It  is  proposed  to  pay  a  dividend  at  the  rate  of  2  per 
ctni..  or  4s.  per  share,  carrying  forward  /300  The  branch  to  tlie 
public  wharf  in  Ihi-  port  of  Carlhap^cna,  which  was  o|K"iHd  lo  trallic 
in  JanuaiN  of  la.st  \rar,  has  proved  a  great  help  to  the  company  in  the 
bad  year  pa.ssed  through,  and  is  a  distinct  benefit  to  local  commerce. 
On  the  c\ tension  lo  Los  Blancos  the  total  tonnage  carried  was  107,386, 


against  102.920  in  1903,  but  the  revenue  of  the  extension  did  not 
suffice  for  any  distribution  to  this  company.  No  dividend  was  paid 
for  1903 

Callender*s  Cable  and  Construction  Company,  including 
^24,581  brought  forward,  the  profit  for  the  past  year  amounted  to 
/8i,646.  The  directors  set  aside  ;f  12,336  for  depreciation,  and  write 
ofi"  ;f  2,777  ^"  extinguish  the  balance  of  cost  of  the  issue  of  debenluie 
stock,  after  which  dividends  and  a  bonus  amounting  in  all  to  12s.  ^xl. 
per  share  are  declared,  leaving  ^f  23,406  to  be  carried  forward.  The 
stringency  of  the  money  market  and  the  resulting  inability  of  local 
authorities  and  others  to  obtain  capital  for  new  works  have  of  necessity 
restricted  the  company's  trade  in  all  parts  of  the  United  Kingdom. 
During  the  past  year  a  considerable  extension  of  the  company's  busi- 
ness has  taken  place  abroad,  esp)ecially  in  the  Kast.  Cable-laying 
contracts  have  been  completed  or  are  in  progress  in  Bombay,  Calcutta, 
Kandy,  Penang.  Kuala,  Lumpur,  Singapore,  and  Hong  Kong,  whilst 
further  orders  are  now  in  course  of  execution  for  Bangkok  and  the 
Kidderpore  Docks.  Contracts  have  also  been  carried  out  in  New- 
Zealand  at  Wellington  and  Dunedin.  Considerable  orders  have  been 
executed  in  Mexico,  and  the  company's  stafl'  is  now  cable-laying  in 
the  Argentine. 

Blackburn  Tramways.  At  a  meeting  of  the  Kleciricity  and 
Tramways  Committee  on  May  22,  the  annual  reports  of  the  two 
departments  were  submitted.  The  statements  cover  the  year  ending 
March  25  last.  The  total  revenue  of  the  tramwaj's  is  ^48.875  ^»s.  oAd., 
and  the  working  expenses  amount  to  ^^30,580  9s.  8d.,  leaving  a  grubS 
profit  of  £iS, 2ij^  1 6s.  4 Ad.  Interest  on  loans  swallowed  up 
;f8,599  8s.  I  id.  and  ;fi2,488  3s  id.  was  placed  to  the  sinking  fund 
account,  with  the  result  that  the  gross  profit  was  turned  into  a  deficit 
for  the  year  of  ^[2,792  15s.  y^d.  According  to  the  traffic  returns  the 
total  number  of  passengers  carried  was  8,661,720,  the  receipts  per  car 
mile  being  ii-46d.  as  against  io'94d  for  1904  and  11  89d.  for 
1903.  The  year's  income  for  the  Electricity  Department  was 
;r28,247,  and  the  expenditure  ;f  13,699,  leaving  a  gross  profit  of  /14.548. 
Of  this  ^14,297  was  devoted  to  interest  and  sinking  fund,  leaving  a  net 
profit  of  ;f25i,  as  compared  with  /1.634  ^^^^t  year.  The  number  of 
units  sold  during  the  year  for  all  purposes  increased  from  2,8<^5,i8i  to 
3,129,215,  the  works  cost  of  which  has  been  reduced  to  •63d.  per  unit 
sold.  Blackburn  is  the  ninth  on  the  list  of  the  180  stations  in  the 
United  Kingdom  for  low  cost  for  production  of  electricity: 

Heading  Corporation  Tramways.  A  report  has  been  submitted 
to  the  Tramways  Committee  showing  the  working  results  of  the 
Tramways  Department  during  the  year  ended  March  31  last.  The 
number  of  passengers  carried  was  7,642,147.  The  number  of  miles  run 
by  the  cars  was  872,426  and  the  traffic  receipts  per  car  mile  amounted 
to  8  98  pence,  or  97  of  a  penny  per  passenger  carried.  The  total  traffic 
receipts  amounted  to  ^^32,650  los.  id.  The  consumption  of  electric 
current  per  car  mile  was  i  02  units;  1,020,400  units  have  been  generated 
during  the  year,  the  works  cost  per  unit  being  ■74d.,  as  against  85d. 
during  the  first  8.^  months  of  electric  traction  from  July  22,  1903.  to 
March  31,  1904.  The  total  receipts  from  all  sources  amounted 
to  £3S,57S  4s.  lod.  The  total  working  expenses  amountetl  to 
^18,892  9s.  8d.,  leaving  a  gross  profit  of  ;f  14,130  15s.  2d.  Interest  and 
sinking  fund  absorb  ^11,757  os.  2d.,  leaving  a  net  profit  on  this  year's 
•working  of  ^2,923  15s.,  which  with  a  balance  of /618  los.  4d.  brought 
forward  from  last  year  leaves  ^3,542  5s.  4d.  available  for  appropriation. 
The  tramways  manager  recommends  that  this  be  placed  to  a  reserve  or 
renewals  fund  account  to  meet  the  heavier  items  of  expenditure  which 
will  arise  as  time  goes  on  consequent  on  the  depreciation  of  the 
equipment. 

Brush  Electrical  Engineering  Company.— Presiding  at  the 
annual  meeting  at  Salisbury  House  on  May  10,  Lord  Vauxof  Harrow- 
.den  said  that  they  were  able  to  report  an  increased  turn-over,  due  not 
to  abnormal  influences,  but  to  unremitting  care  and  hard  work,  l^rge 
rolling  stock  orders  had  been  executed,  and  they  had  delivered  to  the 
Metropolitan  District  Railway  cars  and  trucks  representing  the  highest 
class  of  electrical  railway  vehicles  yet  constructed.  In  view  of  the 
electrification  of  other  railways  they  had  made  preparations  for  handling 
large  orders  of  this  description.  Special  plant  had  been  laid  down  for 
constructing  cars  that  would  not  catch  fire.  In  the  manufacture  of 
tramcars  the  company  still  held  the  foremost  position,  and  they  antici- 
pated a  ready  sale  for  their  new  radial  axle  trucks.  The  net  profit  for 
the  year  was  practically  the  same  as  last  year.  With  regard  to  develop- 
ments the  chairman  said  that  they  looked  to  the  evolution  of  the 
automobile  to  prove  a  useful  auxiliary  to  tramways  and  light  railways. 
They  were  therefore  building  motor  buses  of  this  class.  In  addition 
to  an  all-steel  railway  car  they  had  a  new  type  of  reciprocating  engine, 
also  radial  trucks  for  tramcars,  and  an  ingenious  form  of  coal-cutting 
machine  for  mines.  Mr.  W.  Madgen  seconded  the  adoption  of  the 
report,  which  was  agreed  to. 

Sunderland    District   Electric  Tramways,    Limited.      The 

icjKjrt  for  tlu-  year  ended  March  31  last  st.itfs  that  during  tlic  year  the 
woik  of  cuM^slnlcliun  of  this  tunipany  s  tramways  has  been  pruceetleil 
with,  and  the  first  section  is  now  completed.  The  cunstructi'^^n  has 
been  unavoidably  delayed  by  protracted  negotiations   in  connection 
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wiili  road  widenings,  but  nearly  all  the  difficulties  in  connection  with 
these  have  been  practically  overcome.  The  power-station  is  in  course 
of  erection  and  is  nearly  completed.  It  is  expected  that  the  second 
section  of  the  tramways  from  Houghton-le-Spring  to  South  Hetton 
will  shortly  be  constructed,  the  company  having  made  financial 
arrangements  to  meet  the  outlay  upon  the  construction  of  this  section, 
and  a  large  amount  of  the  calls  in  arrear  at  the  date  of  the  balance- 
sheet  having  been  since  collected.  The  directors  have  entered  into  a 
contract  with  the  Durham  Collieries  Electric  Power  Company,  Limited, 
whereby  that  company  operate  under  rent  and  royalty  the  right  to 
supply  electric  light  and  power  in  the  district  covered  by  this  com- 
pany's orders,  and,  at  the  same  time,  they  have  further  arranged  with 
the  same  company  to  supply  the  Sunderland  District  Tramways, 
Limited,  with  the  power  necessary  for  driving  their  electric  plant  for 
the  operation  of  the  tramways. 

Leeds  Corporation  Tramways.  At  a  meeting  of  the  Tramways 
Committee  of  the  I^eds  Corporation,  held  on  May  i,  the  general 
manager,  Mr.  J.  B.  Hamilton,  submitted  a  statement  with  regard  to 
the  revenue  and  expenses  for  the  year  ended  March  25  last.  The  total 
revenue  amounted  10/298,233  7s.  5d.,  which  worked  out  at  ioi5d.  per 
car-mile  run.  The  car-mileage  run  was  7.044.838,  as  compared  with  a 
mileage  of  f),oy  1,407  in  the  previous  year,  and  accounted  to  a  con- 
siderable extent  for  the  reduction  in  the  earnings  per  car- mile,  which  a 
year  ago  amounted  to  11  o5d.  The  traffic  ex^)enses  were  /,*83,oo5 
I2S.  2d.,  as  against  ^7«j,8(j<j  lis.  id  ,  an  increase  of  4  per  <'ent.  The 
cost  per  car-mile,  owing  to  the  improved  traffic  arrangements,  had 
l>een  reduced  from  3i5d.  to  2  82d.,  representing  a  saviug  in  the 
working  expenses  of  over  /y,ooo.  The  total  working  expenses 
amounted  to  £i(}i,2ijy  3s.  7d.,  leaving  a  gross  profit  of  ;f  I30,(J3<)  3s.  lod. 
Fiom  this  had  to  be  deducted  /."3i,^>9i  los.  5d.,  fixed  charges  for 
interest  on  capital  outlay,  /28,50i  13s.  for  redemption  fund,  and 
^"2 1,743  OS  5d.  for  income  tax  and  depreciation,  leaving  ;f55.ooo,  which 
the  committee  resolved  to  pay  over  to  the  Finance  Committee  to  be 
applied  in  relief  of  the  rates.  Last  year  the  total  revenue  was 
;^28o,5r)2  iCs.  3d.,  and  the  expenditure  /i48,82i  i2s.  5d.,  leaving  a 
gross  profit  of  /i3i,74i  3s.  lod.,  of  which  sum  ;f52,ooo  was  applied 
to  the  relief  of  the  rates. 

Bournemouth  and  Poole  Tramways  Purchase.— At  a  meet- 
ing of  the  itournemouth  Corporation  Tramways  Committee,  the  town 
clerk  reported  that  the  umpire  (Mr.  Justice  l^wrence)  had  now 
certified  that  the  portion  of  the  award  of  £1 12,000  which  was  allocated 
to  the  Poole  tramways  undertaking,  and  powers  to  be  purchased  by 
I*oole  and  Hranksome,  was  ;f  108,900,  thus  leaving  ;f4,ooo  for  the 
Chrisichurch  powers,  in  addition  to  the  agreed  sums  of  ^5,500  and 
£55^  (or  ;f9.85o).  He  further  reported  that  the  /^io8,ooo  included  the 
Boiling  stock,  which  was,  according  to  the  agreement,  to  be  purchased 
by  the  Corporation,  and  which  the  borough  engineer  valued  at  £i>,oo(>, 
so  that  the  I'oole  and  Branksonie  authorities  would  in  the  result  have 
to  pay  /ioo,ooo,  and  as  the  agreement  stipulated  that  the  purchase 
money  was  to  be  paid  in  e(]ual  shares,  /5o,ooo  would  have  to  be  paid 
by  each  authority,  which  sum  each  had  applied  to  the  Board  of  Trade 
for  sanction  to  borrow.  The  sum  payable  by  Hournemouth  C!orpora- 
i  ion  was  therefore  in  addition  to  the  costs  of  the  arbitration  tnot  yet 
ascertained)  ^^9,850  plus  /8,ooo  ;f  17,850.  He  stated  that  the  two 
draft  conveyances  had  been  submitted  to  the  company's  solicitor  for 
approval,  the  consideration  moneys  insisted  upon  being  /loo.ooo  and 
/ 1 7,850  respectively,  and  reported  his  correspondence  with  the  com- 
pany's solicitor  up  to  date.  The  town  clerk  was  directed  to  carry  the 
matter  through  on  the  lines  proposed,  and  general  instructions  were 
also  given  to  him  on  the  subject. 

Worcester  Electric  Traction  Company.  -The  report  for  the 
year  ended  December  31  last,  states  that  the  capital  expenditure 
amounted  to  £114,319  13s.  8d.,  of  which  ;f38.329  8s.  3d.  was  incurred 
during  the  year.  A  further  /i,2oo  debenture  stock  and  ;f  18,000  in 
ordinary  shares  have  been  allotted,  and  the  directors  propose  to  issue  a 
further  ;f25,ooo  debenture  stock  and  ^35,000  in  ordinary  shares  in 
tjrder  to  provide  moneys  for  the  discharge  of  the  liabilities  in  connection 
with  the  construction  and  equipment  of  the  lines.  The  total  revenue  for 
the  year  amounted  to  ;f  15,611  2s.  lod.  After  deducting  all  expenses 
chargeable  to  revenue,  including  repairs,  maintenance,  and  debenture 
interest,  and  adding  the  balance  brought  forward  from  last  account- 
viz.,  £523  7s.  8d.,  there  remains  an  amount  of  /5,2i6  los.  6d.  available 
for  allocation.  The  directors  recommend  that  this  should  be  applied  as 
follows :  To  be  placed  to  depreciation  and  reserve  fund  ;f  1,500,  to  pay 
dividend  on  the  8,000  ordinary  shares  at  the  rate  of  five  per  cent,  per 
annum  £2  000,  to  be  carried  forward  to  next  account  /i,7i6  los.  6d. 
Having  regard  to  the  fact  that  only  a  portion  of  the  system  was  opened 
for  electric  traction  im  February  6,  and  that  the  whole  of  the  lines  were 
not  in  oi>eration  until  June  20,  the  directors  consider  the  result  is  satis- 
factory. The  following  details  are  included  in  the  report :  Route  miles, 
5-75 :  route  miles  worked  by  'buses,  20;  number  of  passengers  carried, 
3^^02,352:  average  traffic  receipts  yiev  pa.ssenger,  i  i8d. :  average  cx- 
l>ciiditurc  per  passenger,  o  Sul. :  |)roportion  of  expense  to  receipts,  08 
per  cent. :  number  of  cars  in  stock,  15  ;  number  of  buses  in  stock,  lo. 

Bournemouth  Corporation  Tramways.-  Mr.  C.  Barber,  the 
tramways  manager,  has  presented  a  report  on  the  tramwavb  undertaking 


for  the  year  ending  March  31  last.  The  total  income  amounted  to 
^56,323  14s.  9d.  (i205d.  per  car  mile),  and  the  working  expenses  to 
;f33,592  13s.  lod.  (7'i9d.  per  car  mile),  leaving  a  gross  balance  of 
;f 22,731  OS.  lid.  (4-86d.  per  car  mile),  which,  compared  with  that  at 
the  end  of  the  financial  year  ended  March  31,  1904.  shows  a  decrease 
of  £1 ,389  15s.  2d.  As  a  result  of  a  more  frequent  service  of  cars  having 
been  given  at  certain  periods,  the  mileage  run  has  been  1,121,623, 
compared  with  1,022,163,  being  an  increase  of  99,460  miles.  At  the 
same  time  the  number  of  passengers  carried  has  been  10,058,288, 
equivalent  to  the  population  being  carried  167  times,  and  is  an  increase 
of  694,303  passengers  as  compared  with  last  year.  The  traffic  receipts 
have  increased  ;f  2,830  16s.  8d.  on  the  gross,  but  the  receipts  for  the 
extra  miles  run  are  only  equivalent  to  6-83d.  per  car  mile.  The  working 
expenses  for  the  year  amounted  to  £ii,ss)2  13s.  lod.,  as  against 
^29,277  1 8s.  2d.  for  last  year,  an  increase  of  /4,3i4  15s.  8d.  The 
percentage  of  working  expenses  to  receipts  was  59*64  per  cent.,  as 
against  5482  per  cent,  last  year,  an  increase  of  4*82  per  cent.  Not- 
withstanding this  increase  and  the  fact  that  the  system  is  the  only 
combined  trolley  and  conduit  system  in  the  kingdom,  the  figure  is  well 
below  the  average  of  other  systems  as  shown  by  published  reports.  An 
average  of  47  local  authorities'  returns  for  the  financial  year  of  1904 
shows  a  figure  of  67*4  per  cent,  for  the  percentage  of  working  expenses 
to  receipts. 

South  Staffordshire  Tramways  Company.-  The  report  for 
the  half-year  ended  December  31  last,  states  that  the  total  revenue  for 
the  half-year  amounted  to  ;f  1,257.  After  deducting  all  expenses 
chargeable  to  revenue,  there  remains  a  profit  of  £(^y,  which,  added  to 
the  amount  of  £y  brought  forward  from  the  last  account,  gives  an 
available  balance  of  /670.  The  directors  recommend  a  dividend  of 
IS.  8d.  per  share  on  the  preference  shares  for  the  half- j ear,  leaving  to 
be  carried  forward  £37.  A  settlement  has  now  been  arrived  at  with 
the  South  Staffordshire  Tramways  (Lessee)  Company,  Limited,  with 
regard  to  the  repayments  for  reconstruction  under  the  terms  of  the 
lease,  which  is  embodied  in  the  draft  agreement.  The  amount  to  be 
repaid  for  the  work  already  carried  out  in  respect  of  which  that 
company  claims  /■i8,5oo  has  been  fixed  at  /"i  1,500.  Negotiations  are 
still  pending  with  the  Corporation  of  Dudley  regarding  the  purchase 
of  the  lines  within  their  area. — An  extraordinary  meeting  was  held  in 
London  on  May  22,  when  Mr.  C.  O.  B.  Fulton,  the  chairman  of  the 
company,  moved  resolutions  formally  approving  of  a  contract  for 
selling  a  portion  of  the  company's  undertaking  to  the  Corporation  of 
VVednesbury ;  also  an  agreement  between  this  company  and  the 
South  Staffordshire  Tramways  (Lessee)  Company,  the  particulars  of 
which  had  been  previously  submitted  to  the  shareholders.  The 
chairman  explained  that  this  agreement  had  been  arrived  at  as  the 
result  of  a  compromise.  There  was  a  possible  claim  against  the 
company  of  ;f  55,000,  which  had  practically  l>een  reduced  to  ^35, 000 
This  amount  would  be  gained  by  this  company  in  the  event  of  the 
"  lessee"  company  carrying  out  the  reconstruction  of  the  line.  At  the 
next  meeting  he  hoped  to  submit  agreements  for  the  reconstruction  of 
the  Tipton  and  several  other  lines.  After  the  sale  of  various  portions 
of  the  lines  to  the  borough  corporation  the  remainder  would  l)e 
worked  by  the  '*  lessee  "  company.  The  resolutions  were  carried,  and 
the  accounts  were  then  submitted  to  the  ordinary  general  meeting. 
The  chairman  in  moving  their  adoption,  said  that  with  the  e.vception 
of  a  small  room  at  Wednesbury  the  offices  would  be  transferred  to  the 
British  Electric  Traction  Company's  offices  in  Ix)ndon,  and  the 
directors'  fees  would  be  reduced  from  /"(>oo  to  ;f  100.  The  report  was 
adopted. 


PROGRESS  UNDER  THE   LIGHT   RAILWAYS  ACT. 


In  the  House  of  Commons  on  May  18, 

Mr.  Grikfith  BoscAW^i.N  asked  the  Secretary  to  the  Hoard  of 
Trade  if  he  could  state  how  many  light  railways  had  been  authorised 
to  be  constructed  under  the  Light  Railways  Act,  how  many  had 
actually  been  constructed,  what  was  the  annual  cost  of  the  IJght 
Railway  Commission,  and  whether  it  was  proposed  to  renew  the 
Act  or  to  allow  it  to  terminate. 

Mr.  HoNAR  Law,  in  reply,  said  :  The  length  of  lines  authorised 
as  light  railways  under  the  Light  Railways  Act  up  to  the  present 
date  is  1,567  miles,  and  429  miles  have  been  constructed  and  opened 
for  traffic.  The  cost  of  the  Light  Railway  Commission  in  the  financial 
year  1903-4  was  ^3,647,  and  from  the  commencement  of  the  Act  to  the 
end  of  that  year  it  was  ^22,991.  Some  additional  expense  is  incurred 
by  the  lk)ard  of  Trade  in  dealing  with  Orders  made  and  submitted  to 
them.  The  total  amount  received  in  fees  under  the  Act  to  March  31, 
1904,  was  /j22,75o.  Proposals  for  amending  and  continuing  the  Act  are 
now  before  this  House. 


TiiK  J.  (;.  Bkill  Company  has  recently  l)ooked  an  order  from  the 
Metropolitan  Street  Railway,  New   York  City,  for  sevenly-hve  28  ft 
closed   cars,   to    be   mounted  on    the   builders'    patented   "Eureka" 
maximum-traction  trucks.     The  cars  will  be  duplicates,  in  all  details, 
of  those  of  former  large  orders  filled  by  this  company. 
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TRAMWAY  AND  LIGHT  RAILWAY  NOTES. 


ABERDEEN. — Judgment  was  given  by  Lord  Low  in  the  Court 
of  Session,  on  May  31,  in  an  action  in  which  the  Great  North  of 
Scotland  Railway  Company  sued  Aberdeen  Corporation  to  have  de- 
fenders interdicted  from  maintaining  a  tramway  junction  at  less  than 
a  certain  distance  from  the  pavement  in  fcont  of  pursuers'  property  in 
Union  Street  and  Bridge  Street,  and  making  any  alterations  so  as  to 
diminish  the  pavement.  Decree  of  restoration  was  also  asked,  or 
alternately,  /j.ooo.  His  lordship  held  that  defenders  were  not  entitled 
to  construct  a  tramway  junction  so  that  any  rail  should  be  nearer 
than  nine  feet  six  inches  to  the  outside  of  the  footpaths  ex  adverso  of 
pursuers'  property,  or  to  diminish  the  width  of  the  footpaths.  He 
therefore  granted  interdict,  and  ordained  defenders  to  restore  the  foot- 
paths in  Bridge  Street  and  Union  Street  to  their  former  condition, 
pusuers  being  found  entitled  to  expenses. 

ARDROSSAN.  -.\yrshire  County  Council  have  appointed  a  com- 
mittee to  consider  a  proposal  for  the  construction  of  a  Iramway 
between  Ardrossan  and  Stevenston. 

BATH.-  Sir  Vincent  Caillard  stated  at  the  annual  meeting  of  the 
Bath  Electric  Tramways  Company  that  it  had  been  decided  to  adopt 
motor  omnibuses  to  feed  the  tramways  and  to  penetrate  into  the  neigh- 
bounng  country  in  search  of  traffic.  He  hoped  to  see  .mx  motor 
omnibuses  running  in  July.  -  The  Light  Railway  Commissioners  are 
being  applied  to  by  "Projects,"  Limited,  to  sanction  a  rack  railway 
from  Weston  to  Lansdown.  The  motive  power  will  be  electricity. 
There  will  be  a  junction  with  the  present  terminus  of  the  Bath  Electric 
Tramway  Company,  and  the  ascent  of  the  hill  will  be  made  through 
fields  to  the  down,  where  the  station  will  be  near  the  racecourse. 
There  are  said  to  be  no  engineering  difficulties  A  capital  of  ^15,000 
will  l)e  raised. 

BELFAST.  A  new  motor  mail  service,  the  first  to  be  introduced 
into  Ireland,  was  inaugurated  on  the  Belfast  and  County  l>own  system 
on  May  i,  between  Belfast  and  Holy  wood.  The  new  service  has  been 
instituted  primarily  to  compete  with  the  prospective  electric  tram 
system  There  are  three  convenient  stopping  stages  in  the  five  miles 
between  the  two  towns.  A  similar  service  will  shortly  be  in  operation 
on  the  Midland  line,  on  the  other  side  of  Belfast  Lough.  At  a  meeting 
of  Belfast  Tramways  and  Electricity  Committee  on  May  i,  Mr.  Nance 
submitted  a  letter  from  the  Board  of  Trade  expressing  entire  satis- 
faction with  the  design  and  details  of  the  cars  which  had  been  built 
for  the  Corporation.  He  further  reported  that  the  service  he  intended 
to  put  on  when  the  tramways  were  electrified  would  require  173  cars 
running  daily.  He  proposed  to  convert  25  of  the  best  of  the  existing 
cars  and  to  obtain  prices,  for  the  consideration  of  the  Committee  at 
the  next  meeting,  for  30  cars  from  the  Brush  Company. — At  a  meeting 
of  the  Committee  on  May  8.  Mr.  Nance  intimated  his  wish  to  have 
50  of  the  old  cars  reconstructed  in  Belfast,  and  assured  the  Committee 
that  they  might  be  made  equal  to  the  new  cars,  and  with  considerable 
saving.  Permission  for  this  experiment  was  granted  by  the  Committee. 
The  borough  surveyor  reported  that  the  work  in  connection  with  the 
electrification  of  the  tramways  was  proceeding  satisfactorily.  The 
manager  stated  that  in  the  last  sale  of  tramway  horses  the  average 
price  received  was  ^f  12  4s.  8d.  per  horse.  A  letter  was  read  from  the 
British  Electric  Traction  Company  suggesting  that  for  current  for  the 
Cavehill  and  Whitewell  Tramways  they  should  only  be  charged  ij^d. 
per  unit,  with  a  minimum  of  150,000  units,  but  the  Committee  decided 
that  they  could  not  alter  the  proposal  they  had  already  made  to  the 
company. 

DONCASTER.  A  plebiscite  has  been  taken  on  the  question  of 
Sunday  running.  Those  in  favour  numbered  564.  while  the  votes 
against  amounted  to  1,536. 

EDINBURGH.  -The  Town  Council  are  considering  the  merits  of 
the  various  surface-contact  traction  systems- in  view  of  the  projected 
electric  tramways.  On  May  11  the  Lord  Provost's  Committee  received 
representatives  from  the  Dolter,  Kingsland,  and  "G.B."  Companies, 
who  explained  the  working  of  their  systems.  During  the  meeting 
Professor  Kennedy,  the  electrical  adviser  to  the  Corporation,  was 
present. 

QREENOCK.-^Negotiations  between  Greenock  Corporation  and 
the  Greenock  and  Port  Glasgow  Tramway  Company  with  respect  to 
terms  for  a  supply  of  electricity  for  the  next  five  years  from  Whitsunday 
have  been  brought  to  a  satisfactory  conclusion.  According  to  the 
agreement,  the  company  guarantees  a  minimum  annual  consumption 
of  500,000  units,  and  the  payment  is  to  be  at  the  following  rates: 
First  500,000  units,  at  i-5d.  per  unit:  next  200,000  units,  i-25d.  per 
unit;  next  200.000  units,  lood.  per  unit;  and  all  units  per  annum 
consumed  in  excess  of  900,000  units,  o  85d.  per  unit.  The  maximum 
demand  is  not  to  exceed  660  kw. 

HALIFAX.-  .\t  a  meeting  ot  Halifax  Corporation  Tramways 
Committee,  on  May  25,  a  letter  was  read  from  the  Board  of  Trade 
stating  that  the  Board  are  not  empowered  to  give,  either  by  provisional 
order  under  the  Tramway  Act,  1870,  or  otherwise,  authority  to  enable 
the  Corporation  to  carry  out  a  proposal  to  run  motor  omnibuses 
l^etwcen  Halifax  and  Wainstalls. 


LEITH. — The  Corporation  tramways,  of  which  Mr.  James  More, 
Junr.,  is  consulting  engineer,  and  which  are  now  under  construction, 
will  consist  of  twelve  miles  of  track,  extending  through  six  miles  of 
street.  The  tramways  are  standard  gauge.  A  rail  of  heaWer  weight 
than  usual,  viz..  106*7  lb.,  is  being  used,  and  the  rails  are  secured  with 
Dicker  joints,  and  are  being  bonded  with  Forest  City  bonds.  The 
maximum  gradient  is  i  in  19,  and  the  sharpest  curve  has  a  radius  of 
54  ft  0000  grooved  trolley  wire,  supplied  by  the  British  Insulated  and 
Helsby  Cables.  Limited,  is  being  used.  The  fittings  have  been  supplied 
by  S.  Dixon  and  Son,  Limited,  of  Leeds.  3G  double-deck  single-truck 
cars,  all  supplied  with  top  covers,  are  under  construction ;  18  of  the 
cars  are  being  supplied  by  the  Brush  Company  and  18  by  the  Electric 
Railway  and  Tramway  Carriage  Works.  The  trucks  are  of  the  Brill 
and  Brush  type  •  18  of  the  cars  are  equipped  with  Brush  motors  and 
controllers,  and  iS  with  the  British  Thomson- Houston  equipments 
Current  for  working  the  cars  will  he  supplied  from  the  Corporations 
lighting  station  at  a  price  to  be  agreed  upon  later. 

LLANGOLLEN.— On  May  15  the  Llangollen  Engineering  Bus 
Syndicate  inaugurated .  a  road  motor  service  between  Llangollen  and 
Bettwys-y-coed.  The  trial  trip  was  essayed  with  a  new  motor,  accom- 
modating sixteen  passengers.  The  syndicate  directorate  party  included 
Sir  Henry  Robertson  and  Sir  Watkin  Wynn.  The  new  service  will 
ensure  expeditious  routes  to  Bettwys-y-coed  for  hoHday  seekers,  and 
will  develop  an  extensive  agricultural  district.  Tested  on  several 
difficult  gradients  the  car  gave  every  satisfaction,  covering  the  70  miles 
on  the  double  journey  without  mishap  It  is  a  22  h. p.  two-cylinder 
car.  built  by  the  Wolseley  Company.  Birmingham. 

LONDON.  In  order  to  meet  the  competition  of  the  London 
County  Council  tramways,  the  City  and  South  I^ndon  Electric  Rail- 
way has  made  considerable  reductions  in  fares,  particularly  in  return 
fares.-  In  the  Chancery  Division  on  May  20,  before  Mr.  Justice 
Warrington,  the  Mayor,  Aldermen,  and  Councillors  of  the  Metro- 
politan borough  of  Wandsworth  sought  for  an  injunction  to  restrain 
the  London  United  Tramways  (1901),  Limited,  from  breaking  up  roads 
and  streets  within  the  borough  of  Wandsworth.  It  appeared  that  the 
company's  Acts  authorised  the  construction  of  electric  tramways  from 
Surbiton  to  Kingston  and  Wimbledon,  with  connections  and  generating 
stations.  The  tramways  go  through  no  part  of  Wandsworth,  but  the 
company  desires  to  obtain  electrical  power  from  a  generating  station 
in  Chelsea.  With  that  object  in  view  the  company  intended  to  lay 
mains  through  Wandsworth.  This  the  plaintifi's  contended  the  com- 
pany was  not  authorised  to  do  under  its  special  Acts.  The  defendants, 
on  the  other  hand,  submitted  that  the  .\ct  referred  to  did  not  confine 
the  company  to  its  own  generating  stations  and  connections,  but 
included  public  generating  stations.  The  Act  therefore  authorised 
the  company  to  interfere  with  streets,  roads,  bridges,  and  rivers 
outside  the  district  through  which  the  tramways  were  to  be  laid.  His 
Lordship  said  he  could  not  put  the  construction  on  the  Acts  which 
the  plaintiffs  asked  the  Court  to  do,  and  he  must  therefore  give  judg- 
ment for  the  defendants.  It  was  subsequently  arranged  between  the 
parties  that  the  matter  should  be  adjourned  for  the  pur|>ose  of  the 
plaintiffs  considering  whether  they  would  treat  the  matter  as  the  trial 
of  the  action,  and  so  end  the  matter,  or  whether  they  would  appeal. 

MANCHESTER.  A  deputation  from  the  City  Council  of  Detroit 
visited  Manchester  recently  m  order  to  incjiiire  into  the  working  of  the 
tramway  system.  A  movement  is  on  foot  to  municipahse  the  Detroit 
tramways,  and  it  has  been  decided  to  collect  information  on  the 
subject.  The  deputation  were  much  impressed  by  their  visit  to  the 
.Manchester  Corporation  Tramways,  and  were  especially  gratified  at 
the  financial  results,  and  at  the  absence  of  jobbery,  which  they  regard 
as  a  serious  danger  to  municipal  enterprises  on  their  side. — A  project 
is  on  foot  for  promoting  a  bill  in  next  session  of  Parliament  seeking 
powers  to  construct  a  South  Manchester  Electric  Railway  to  connect 
the  outer  Cheshire  suburbs  and  the  city.  The  proposed  railway  will 
be  an  express  suburban  crosscountry  *' belt  line."  of  standard  gauge 
and  constructed  as  a  light  railway,  the  main  line  being  about  16^  miles 
long,  and  the  branches  bringing  the  total  mileage  up  to  about  26  miles. 
The  line  is  intended  for  both  passenger  and  goods  traffic,  and  will 
transversely  intersect  and  connect  all  the  existing  southern  trunk  lines 
from  Manchester  to  London.  It  will  commence  frcm  a  proposed  new 
centrally-situated  terminal  station  on  the  southern  outskirts  of  the  city, 
thence  running  out  about  seven  miles  south-westwards  direct  into 
Cheshire,  and  thence  through  the  outer  belt  of  North  Cheshire 
suburban  residential  districts,  at  an  average  radius  of  nine  miles  from 
the  Manchester  Town  Hall,  and  terminating  at  a  proposed  new  station 
at  Hazel  Grove,  adjacent  to  the  Stockport  Corporation  tramways 
terminus,  and  to  the  Midland  Railway  Company's  new  main  line 
station. 

MIDDLESEX.— On  May  30  Major  J.  W.  Pringle.  C.E..  repre 
senting  the  Board  of  Trade,  inspected  the  electric  tramway  along  the 
Great  North  Road.  He  was  met  by  a  car  at  the  southern  terminus, 
under  Highgate  .\rchway,  the  boundary  between  London  and  Middlesex, 
and  was  conveyed  through  Highgate  and  Einchley  to  Whetstone,  thr 
northern  terminus.  Everything  was  satisfactory,  and  it  is  concliided 
the  inspector's  report  will  be  favourable  and  the  line  speedily  opeoed 
to  the  public.     The  line  is  part   of  the   County  of  Middlesex    light 
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railway  scheme,  and  is  leased  to  the  Metropolitan  Tramways,  Limited. 
It  will  be  ultimately  extended  to  Hamet  in  the  north.  At  present  the 
line  is  about  three  miles  long. 

PLYMOUTH.— The  Corporation  have  entered  into  such  serious 
competition  with  the  Plymouth,  Stonehouse,  and  Devonport  Tramways 
that  the  company  have  refused  to  pay  rates,  on  the  plea  that  the  Cor- 
poration have  resumed  possession  by  running  their  own  cars  on  the 
company's  lines.  The  company  also  have  withdrawn  payment  of  certain 
sums  due  under  their  Act,  and  at  a  recent  meeting  of  the  Council  it  was 
resolved  that  notice  in  writing  be  given  to  the  Plymouth,  Stonehouse, 
and  Devonport  Company,  determining  forthwith  all  the  rights  conferred 
on  the  company  by  section  35  of  the  said  .-\ct.  and  that  all  other  necessary 
proceedings  be  taken  to  recover  payment  of  the  sum  due.  This  resolu- 
tion was  passed,  although  the  town  clerk  reported  that  the  company 
intended  paying  up. 

RAMSGATE. — A  serious  accident  occurred  on  May  26  near  the 
Ciranville  Hotel,  Ramsgale,  where  an  accident  took  place  nearly  two 
years  ago.  A  car  from  the  Hroadstairs  loop  line  left  Thanet  Koad, 
and  was  descending  a  steep  hill,  wlien  apparently  the  brakes  failed  to 
act,  and  the  car  ran  with  great  speed  to  the  bottom,  and  then  dashed 
into  a  grocer's  shop.  I'ortunately  the  passengers  realised  their  peril 
and  jumped  from  the  car,  thus  escaping  more  serious  injury.  Oreat 
excitement  and  confusion  ensued.  The  grocer's  shop  was  wrecked. 
A  little  girl,  about  seven  years  of  age,  the  daughter  of  the  manager  of 
the  shop,  was  severely  injured.  The  driver  of  the  car  had  to  be  con- 
veyed to  a  neighbouring  surgery  in  an  unconscious  condition.  The 
conductor  was  also  removed  to  the  local  surgery ;  and  a  number  of 
other  persons  received  injuries  of  a  more  or  less  serious  character. 

SUNDERLAND. — The  new  electric  tramways,  commencing  where 
the  Sunderland  Corporation  tramlines  end  at  Grangetown,  and  ex- 
tending from  that  point  to  Ryhope,  Silksworth,  and  Herrington,  are 
now  practically  complete.  Twelve  miles  of  track  have  been  laid  by 
Messrs.  A.  Krauss  and  Son.  of  Bristol,  for  the  Sunderland  District 
Electric  Tramways  Company,  and  the  system,  which  has  for  16  months 
employed  200  men,  has  involved  the  expenditure  of  a  quarter  of  a 
million  of  money.  There  are  thirty  cars  at  the  Philadelphia  sheds 
ready  to  be  employed  on  on  the  system.  All  are  double-deckers. 
Fi  fteen  of  them  are  not  roofed  in  on  the  top  but  are  protected  by  a  wind 
shield  of  glass  and  wood.  The  other  fifteen  are  covered-in  double- 
deckers,  and  have  been  built  by  a  French  firm,  the  cost  of  each  car 
being  from  ^^500  to  £^$0.  The  power-station  at  Philadelphia  is 
approaching  completion, 

WALTHAMSTOW.— Col.  Von  Donop  and  Mr.  Trotter,  repre- 
senting the  Board  of  Trade,  inspected  the  Walthamstow  and  District 
Light  Railway  system  on  May  26.  The  lines  were  formally  inaugurated 
on  June  3. 

WEDNESBURY."At  a  special  meeting  of  theWednesbury  Town 
Council  on  May  17,  it  was  decided,  subject  to  the  consent  of  the  Board 
of  Trade,  to  acquire  the  tramways  in  the  borough,  at  an  estimated 
cost  of  about  ;f  29,000,  from  the  South  Staflordshire  Tramways  Com- 
pany. The  steam  tramways  have  not  been  used  for  about  eighteen 
months,  and  it  is  proposed  to  electrify  them. 

PATENT  LIST. 


Specially  abstracted  for  "The  Tramway  and  Rail- 
way World  "  from  the  Official  Journal  of  Patents. 

^•,  If  the  inventions  have  been  communicated  the  names  of  the  com 
municators  are  given  below  in  itaUcs. 

Applications. 
Applications  for   Letters  Patent  have  been  filed  as 
follows  : 

8,728    Trolley  retractor— H.  M.  Love. 

8,822     Regulation  of  electric  circuits  subject  to  rapidly  fluctuating 

loads  -E.  S.  ().  Rees,  C.  H.  lies,  and.W.  Armistead. 
8.843    Life-guards    for   tramcars— W.  T.   Skelding  and  Company, 

Limited,  and  F.  C.  Geary. 

8.846  Trolley  head— R.  Baron. 

8.847  Apparatus  for  controlling  poles  and  ropes   of  electric  tram- 

cars— W.  J.  Bowden  and  J.  W.  Cronkshaw. 
8,gi3     Controlling  system  for  electric  railways— T.  von  Zweigbergk. 
8[92i     Electric  railway  systems— G.  L.  Campbell  and  W.  M.  Stephens. 
8.931     Points  for  conduit  electric  tramways— A.  N.  Connett. 
9,107     Method  of  manufacturing  electric  traction  cells  and  storage 

batteries-  G.  Schauli. 
9,134    Charging  and  discharging   secondary    batteries    for   electric 

train  lighting— J.  Stone  and  Company.  Limited,  and  J.  R. 

Quain. 
9.162     Trolley  collectors     S.  Feather.  Ci.  R.  Feather,  H.  H.  Feather, 

E.  E.  Feather,  and  J.  W.  Astley. 
0,274     Device  for  preventing  accidents  through  breakage  of  trolley 

wires    G.  Porritt. 


9,294    Moveable  waterproof  cover   for   tramcar  and   other  seats — 

R.  Miller. 
9,296    Trolley  wheel — F.  Bamforth. 
9.415     Road  and  rail  motor  vehicles — J.  S.  Fairfax. 
9,508     Skates  or  collectors  for  surface  contact  tramcars     R.  Brown. 
9,542     Means  for  automatically  operating  points  of  slot-conduit  tram- 
ways— W.  A.  Law  ranee. 
.  9,624    Tramcars — F.  Bray  and  G.  W.  Piatt. 
9,628    Means  for  cleaning  tram  rails — M.  B.  Mountain  and  G.  M. 

Gibson. 
9,649    Electric  railway  signalling  system—P.   R.  J.  Willis  (/.   D. 

Gordon). 
9,838     Multiple  unit  controlling  apparatus  for  electric  trains— Bruce 

Peebles  and  Company.  Limited,  and  J.  L.  I^  Cour. 
9.993     Safety  guard  for  live  rail  of  electric  railways     A.  Swanson. 
9,9<^)    Means  for  operating  railway  and  tramway  points  and  signals— 

\V.  Taylor. 
10.003     Sliding  lights  of  motor  'buses,  tramcars,  etc. — Metropolitan 
Amalgamated   Railway    Carriage    and    Wagon   Company, 
Limited,  and  J.  S.  Currall. 
10.100    Overhead  current  collectors-   P.  Platte. 
10,154     Tram  and   bus  ticket  holder — A.  H.  Herra. 
10,325     Self-acting  ventilator  for  tramcars,  etc.— G.  Roberts. 
10,446    Trolley  poles  -J.  S.  Dronsfield  and  C.  J.  J.  Huntley. 
10,463     Point-openers  for  tramways — R.  Taylor  and  J.  Lambert. 
10,503    Car  indicator  of  stopping  places,  etc. — E  H.  Kelley, 
10,581     Automatic  switch  for  electric  railways— V.  Joksrh,  J.  Pettrik, 

and  R.  Butta. 
10,603     Improvements  in  tram  and  railway  lines-J.  H.  Traill. 
10.644    Automatic  electro-magnetic  sanding  gear,  for  use  on  electric 

railway  and  tramway  vehicles-  M.  Cummins. 
10,681     Vacuum  brake  apparatus  for  railway  vehicles— J.  W.  Cloud. 

10.747  Brakes  for  use  on  tramway  and  railway  vehicles — M.  Cummins. 

10.748  Improved  method  for  stopping  or  abating  the  nuisance  caused 

by  the  friction  of  the  wheels  of  tramcars— W.  Webb  and 
W.  J.  Webb. 


Electric  signalling  apparatus--!..  B.  Woodworth. 


10.793 1 
10,7941 
io,9r)o     Drill  cramps  for  drilling  tramway  rails  /;/  situ — H.  Booth. 

Specifications  Accepted. 

The  following  applications,  of  which  the  specifications 

have  been  published,  are  now  open  to  opposition  by 

prior  patentees  or  any  other  persons  interested  : 

1904. 
8,571     Points  for  tramways  and  railways — Toogood. 

11,077     Railway   or  tramway  signalling   systems  -  British    Thomson- 
Houston  Company,  Limited  (General  Electric  Company). 

12,840    Electric  train  describer — Wells. 

21,642    Electrical  apparatus  for  adjusting  tram  rail  points  from  the 
car— Macaulay. 

27,135     Hangers  for  trolley  wires  -Heap,  Bailey,  Brierley,  Billington, 
Richardson,  Haydock,  and  Jones. 

10,698    Dry  seats  for  tramcars— Dent  and  Leach. 

11,052     Points  and  crossings  for  railways  and  tramways— Brown. 

11,074    Railway  or  tramway  signalling  systems— British  Thomson- 
Houston  Company,  Limited  (General  Electric  Company). 

20,039    Apparatus  for  operating  tramway  points  from  the  cars  —Booth. 

13,516    Mechanical  ear  for  trolley  wire — Taylor. 

13,720    Traction  overhead  conductor  equipment — Schierwater. 
9,518    Ears  for  trolley   wires — Richardson,    Heap,    Heap,    Bailey, 
Brierley,  and  Billington. 

14,021     Dry  seat  and  back  cover  for  tramcars,  etc.— Campbell. 

14,924    Railway  and  tramway  vehicles — Aston  and  Brown. 

28,486    Tram  and  vehicle  tracks  for  highways  and  bridges- -Gibbon. 


1905. 
789    Electric  heating   of   electrically 
Elektricitats  Gescllschaft. 


propelled   vehicles—Union 


LONDON    COUNTY    COUNCIL    TRAMWAY 
ACCOUNTS. 


The  report  which  the  Highways  Committee  presented  at  a  meeting 
of  the  London  County  Council  on  June  6,  contained  an  abstract  of  the 
accounts  of  the  tramways  owned  by  the  Council  for  the  year  ended 
March  31  last.  The  lines  on  the  south  side  of  the  Thames,  comprising 
the  undertakings  purchased  from  the  London,  South  London,  South- 
Eastern,  Metrof)olitan,  Ix)ndon,  Deptford,and  Greenwich,  and  London, 
Camberwell  and  Dulwich  Tramways  Companies  are  first  dealt  with. 
The  net  capital  expenditure  in  respect  to  the  whole  of  these  tramways 
amounts  to  ^2, 623,693,  of  which  _;f  208,364  has  been  paid  out  of  revenue. 
During  the  year  the  net  expenditure  on  capital  account  was  ;f499,464. 
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This  amount  includes  /io2,885  for  the  purchase  of  the  Depiford  and 
Greenwirh  tramways  and  the  Camberwell  and  Duluirh  tramways,  ihr 
remainder  being  for  reconstruction  for  electric  traction  of  certain 
sections.  The  net  expenditure  in  respect  of  reconstruction  at  March 
31  was  / 1,470,010.  The  receipts  and  working  e.vpenses  for  the  year 
were : 

Hloctric  Traction.    Horse  Traction.  Total. 

£        s.  d.  I       s.  d.  i       s.  d. 

Total  receipts         548.296    7    i     ...     133.799    2    o    ...    682,095    9    1 

Working  expenses 365.497  t2    6    ...     134,328    i    6    ...    499.825  14    o 


CONDENSING    PLANT. 


Making    the    gross    snrphis    on 
working     


.if  1 82,798  14    7 


£528  19    6 
Deficiency 


.  £182.269  15     I 


The  debt  charges  amounting  to  /i 36,954  have  l^en  set  against  the 
surplus,  and  /^35,ooo  has  been  transferred  to  renewals  reserve  fund, 
leaving  a  net  surplus  of  £7,054  to  be  carried  to  the  appropriation 
account.  This  compares  with  a  deficiency  of /8,28^  in  the  previous 
year,  when  no  amount  was  set  aside  for  renewals.  The  receipts  show 
an  increase  of  ;f  145,85^),  notwithstanding  the  fact  that  Streatham  cable 
tramways  were  closed  during  reconstruction  for  electric  traction.  The 
balance  of  the  renewals  reserve  fund  carried  forward  is  ^rwi/o;,  an 
increa.se  in  the  year  of  /35,«35. 

The  actual  working  expenses  for  electric  traction  were  /340.(».ss,  or 
7  49^1 .  per  car-mile  run.  while  the  addition  of  expenditure  for  tem- 
l>orary  generating  stations  and  other  special  items  increased  the 
expenditure  to  8  03d.  per  car-mile.  The  total  expenses  for  horse 
traction  were  io-23d.  per  car-mile.  The  electric  working  exj^nses 
have  been  considerably  higher  than  they  are  expected  to  be  when  the 
generating  station  at  Greenwich  is  completed,  and  when  the  use  of 
temporary  car-sheds  can  be  dispensed  with.  The  committee  regard 
the  year's  work,  which  is  considerably  more  favourable  than  was 
expected,  as  being  very  satisfactory. 

The  system  extends  for  a  total  length  of  4^)^  street  miles,  exclusive 
of  the  derelict  lines  purchased  frem  the  Camberwell  and  Dulwich  Com- 
pany, and  of  the  total  about  26^  miles  double  track  have  been  recon- 
structed on  the  conduit  system.  The  following  shows  the  proportions 
of  business  done  by  the  electric  and  the  horse  lines  : 

Electric  Traction.       Horse  Traciirm.  Total. 

Number  of  passengers 126.255,280  3i,5^»3.28o  ..         i64,SiS.5to 

Numl>er  of  car  miles  run        ...  10,931.396        ...  3. 150.001         ...  i4.«^i.397 

These  figures,  compared  with  those  of  1903,  show  an  increase  of 
31,679,475  pa.ssengers  and  2,544,863  car-miles  run. 

Of  the  total  number  of  passengers,  35  97  per  cent,  were  carried  at  ^d. 
fares,  47-10  per  cent,  at  id.,  9.12  per  cent,  at  ijd.,  5-01  per  cent,  at  2d., 
i-i8  per  cent,  at  2jd.,  and  i  62  per  cent,  at  3d.  The  average  fare 
per  passenger  was  •97d.,  as  against  93d.  in  1903-4. 

During  the  year  81  cars  have  been  equipped  with  roof  covers,  while 
others  are  being  fitted.  The  covers  have  befen  much  appreciated  by  the 
public,  and  the  earnings  of  the  cars  have  been  considerably  increased. 

The  number  of  horses  at  present  employed  on  the  horse  lines  is 
1,300,  and  the  average  cost  per  week  for  provender  and  litter  has  been 
7s.  6}d.  per  horse,  as  against  8s.  3d.  in  the  previous  year. 

In  reference  to  the  Northern  tramways,  which  are  leased  to  the 
North  Metropolitan  Tramways  Company,  the  total  capital  expenditure 
at  March  31  on  these  hues,  which  consist  of  48.J  street  miles,  amounted 
to  /87i,536.  The  outstanding  debt  in  respect  to  the  undertaking  was 
jf 754, 491,  repayments  of  capital  amounting  to  ;f  117,045  having  been 
made  out  of  revenue  since  the  acquisition  of  the  undertaking.  The 
Council's  receipts  from  the  company  amounted  to  /59.846,  which 
showed  a  further  falling  off  compared  with  previous  years,  owing  to 
the  fact  that  the  company  had  sold  its  lines  outside  the  county  of 
London.  The  expenditure  for  the  horse  traction  debt  amounted  to 
^[^36,103,  and  the  surplus  revenue  carried  to  the  appropriation  account 
was  ^22,836. 

Capital  expenditure  amounting  on  March  31  to  ^474, 715  had  been 
incurred  for  generating  stations,  the  tramway  subway  from  Southampton 
Kow  to  V^ictoria  Embankment,  street  widenings  in  connection  with  the 
tramways,  and  other  matters  of  a  general  character.  The  net  amount 
expended  for  this  purpose  during  the  year  was  ;f  258,022.  V'^arious  ex- 
penses in  connection  with  the  promotion  of  tramway  legislation,  with 
debt  charges  and  preliminary  expenses  for  the  reconstruction  of  the 
Northern  tramways  have  been  charged  against  this  general  revenue 
account,  which  accordingly  showed  a  debit  balance  of  ;f  18,467  to  be 
carried  to  the  appropriation  account  against  the  surplus  revenue  of  the 
Council's  tramways  generally.  The  result,  after  taking  the  three 
accounts  into  consideration,  is  that  the  surplus  balance  of  the  appro- 
priation account  has  been  increased  from  /i 8.565  on  April  i,  1904,  to 
^29,989  on  March  31,  1905. 

The  Committee  also  submitted  particulars  of  the  cost  of  settling 
claims  in  connection  with  the  tramways  for  the  year  endmg  March  31. 
The  amount  provided  in  the  estimates  for  accidents  in  respect  of  electric 
cars  was  / 10,000.  while  the  actual  expenditure  was  /9,726,  equal  to 
about  •2i4d.  per  car  mile,  compared  with  246d.  in  the  previous  year. 
As  regarded  accidents  in  respect  of  horse  cars,  the  amount  provided  in 
the  estimates  was  ^^1,250.  The  actual  expenditure  was  f\,i2'j,  working 
out  at  about  oS^d  per  car  mile,  compared  with  •103d.  in  the  previous 
year. 


The  Mirrlees  Watson  Company,  Limited,  of  Glasgow, 
make  a  special  feature  of  the  manufacture  of  Independent 
Condensing  Plants  having  either  Wet  or  Dry  Air  Pumps,  and 
suitable  for  working  in  connection  with  Reciprocating  Engines 
or  giving  the  high  vacuum  desirable  with  Steam  Turbines. 


Municipal  Appliances  Co., 

^ BAMBER    BRIDGE,    LANCS. ^ 

HEALEY'S   PATENT   PITCH    BOILERS, 

PATENT  PORTABLE   SAND   DRYERS,    Etc. 

Tel.  Add.:    ** APPLIANCES,  BAMBER    BRIDOE." 


ii 


DIAMOND  H  "  TRAMCAR  SWITCH. 

Quick  and  Positive  in  Action. 
Great  WIdtli  of  Break. 

THE    HART    MFG.    CO., 


25,  Viotoria  Street,  London,  8.W. 


WILLIAM    GRIGHTON,    European    Manager. 

The  KIRKLAND 

Patent  Permanent 

ANCHOR   CHAIR 


Bolts  Easily  Released  or  Replaced 

at  any  time 

without  Disturbing  the  Concrete. 


Tram-rail    Tie-bars 

may  be 

Dispensed  with. 


Atlantic  Chambers,  45,  Hope  Street, 


GLASGOW. 
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CHILLED  IRON  WHEELS 

FOR 

TRAMWAYS,  RAILWAYS, 

C20    m#Tm.Tir»o  Supplied   Loose  or      .      .      . 

'  Accurately  Fitted  on   Axles. 

HYDRAULIC  WHEEL   PRESSES, 

From   70  to  250  Tons  Total   Pressure. 

CAR  WHEEL  GRINDING  MACHINES 

For   Removing  Flats  and  Trueing. 
INCREASING  LIFE  OF  WHEELS  BY  TREATING  FLATS  PROMPTLY. 


CASTING    OPERATION. 


MILLER  &  CO., 

LIMITED. 

LONDON    ROAD    FOUNDRY, 


Telegraphic  Address: 

•'MILLER,   EDINBURGH," 


EDINBURGH. 


ir.i, 
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TRAFFIC  RETURNS. 


TRAMWAYS    AND    OMNIBUS    LINES. 


1904. 

WEEKS  ENDING 


i9oa. 

WEEKS  ENDING 


ACMHIKQATe. 


NAMK. 


Aberdeen  Corporaiioii 

Airdrie        

Itareelona 

Bamsley     ... 

Barrow 

Bath 

BelfaBtCity 

Birtnlngham,  Cily  of 

Binningh\m  Corporation     ... 

Btriiiinffhatn  and  Midland  ... 

Blackburn  Ck>rporation 

Blackpool  and  Fleetwood    ... 

Blackpool  Corporation 

Blackpool,  St.  Anne's,  and  Lytham  ... 

Bolton  Corporation 

Boamemonth  Corporation  ... 

Bradford  Oorporation 

Brighton  Corporation 

B;i-tnl 

Bomley  Corporation 

Bnrton  on-Trent  Corporation 

Calcutta     ...  

Cardiff  Corporation .. . 

Carlisle,  CitT  of       

Chatham  and  District 
Colchester  Corporation 

Cork  

Darlington  Oorporation 
Derby  Corporation  ... 
Devonport... 
Dover  Gorporalion 
Dublin  ana  Lnoan  ... 

Dnblin  United         

Dudley— Stourbridge 
Dundee  (Mty 

Bast  Ham  U.D.C 

BdiDburgb  and  District      ... 

Gateshead  ... 

Glangow  Corporation 

OIossop  U.D.  Council 

Gloucester  Corporation 

Gravesend  and  Northfleet  ... 

Gre«»nock— Port  Glasgow    ... 

Halifax  Corporation 

Harrow  Road  and  PaddinRinn 

Hartlepool ... 

Huddersfleld  Coi-porfttion    ... 

Hull  furporatiob     ... 

Ilford  Corporation  ... 

Ilkepuin  Corpornt  o«> 

Ipswich  Corporation 

IsleofThanet 

Kidderminster 

Kirkcaldy  Corporation 

Lanarkshire 

Leeds  Corporation  ... 

Leicester  Corporation 

Liverpool  Corporation 

London  County  Council 

London  General  Omnibus  ... 

London  Road  Oar  ... 

Lowestoft  'Corporation 

Maidstone  Corporation 

Manchester  Corporation 

Merthvr      ... 

Metropolitan 

Middleton  ... 

Nelson  Corporation... 

Newcastle-upon-Tyne  Corporation 

Newport  (Mon.)  Corporation 

NortI  I  ampton  Corj^ration  . . . 

North  Metroi>oliuin 

Oldham— Ashton     ... 

O'dham  Corporation 

Peterborough 

Pontypridd  U.D.  Council 

Pople 

Portsmouth  Corporation 

Potteries    ... 

Rossendale  Valley  ... 

Rotherham  Corporation 

Rothesay    ... 

Salford  Corporation 

Scarborough  Corporation     .. 

Sheemess    ... 

Sheffleld  Corporation 

Southampton  Corporation  ... 

Southend-on-Sea  Corporation 

Soutliport  ... 

South  Staffordshire 

Stockport  Corporation 

Sunderland  Corporation 

Swansea     ... 

Swindon  Corporation 

Taunton     ... 

Tynemonth 

Tyneside  Tramways  and  Tramroads 

Wallasey  U.D.  Council 

Walsal  1  Corporal  ion 

Warrington  Cori>>rat ion 

West  Ham  Corporation 

Weston-super-Mare 

Wolverhampton  Corporation 

Wolverhampton  District     ... 

Worcester  ... 

Wrexham  and  District 

Yorkshire  (Woollen)  District 


April  30.   May  7.   May  14.   May  21.  1 

April  29.   May  6.  '  May  13. 

1              1 

Mav20.  1         Wks. 

1905. 

Increase 
or  Dec. 

£ 

M 

£ 

£ 

£ 

£ 

^    1 

£               '                     ' 

t 

£ 

1,187 

1.210 

1,176  i 

1.318 

1,178 

1.307 

1.214  1 

1.268      ...      61 

*i6,834 

^■    5.416 

186 

1«»1 

187 

198 

210 

198 

195 

215      ...      2.> 

3,908 

+    62 

1,820 

1,902 

1.962 

1,984 

2.221 

2.134 

2.067 

2.174      ...      '20 

40.807  ^    6,071             1 

168 

176 

162 

170 

221 

137 

160 

160     ...      20 

3,121 

—    16 

147 

l.W 

134 

148 

300 

206 

219 

284      ...      20 

4,055 

+   162 

58i 

607 

580 

668 

828 

627 

751  ! 

872     ...      20 

11,955 

+   973 

3,570 

2,.'J0S 

2,442 

2.608 

2,794 

2.188 

2.890  1 

2.426     ...      20  1 

45,430 

-  I'SS 

6.228 

.■),88) 

5,442 

6.678 

6.549 

5.469 

6.881 

5,835      ...      -20 

110,242 

+  6.789 

•272 

258 

257 

261 

485 

342 

356 

343     ...      7 

2.647 

+   679 

888 

855  1 

845 

861 

1   1,660 

1.136 

1.249 

1.265     ...      20 

28,480 

+  6.582 

970 

866 

788 

928 

1,518 

8l>3 

969 

992     ...      7 

7.814 

+   393 

330 

320 

299 

884 

784 

841 

327 

382     ...      20 

5.882   -».   124             1 

507 

552 

502 

613 

1,926 

564 

.574 

025     ...      7 

4.985 

+   446 

248 

252 

286  1 

266 

765 

226 

280 

321      ...      28 

6,100 

93 

1,787 

1,608 

1,788 

1.753 

1.841 

1.916 

1,902 

1,902     ...      « 

11.968 

-1-   660 

1.018 

973 

977 

988 

t   1,577 

1,176 

1,075 

1.044      ...       %\ 

7.533 

116 

4,000 

5,566 

4.055 

4,357 

5.680 

4,024 

4,260 

4,2U6     ...      8" 

30.794 

457 

814 

786 

866 

911 

1,092 

944 

987 

938     ...      7 

6.862 

-1-   463 

4,796 

4,942 

4.788 

5,lu6 

6,714 

4,675 

4.992 

4,872      ...      2 » 

92,413  '-   479 

997 

984 

976 

1,011 

1,027 

1,058 

1.118 

1,102      ...      20 

20.760  I  -t-  2,418 

313 

807 

822 

387 

856  , 

805 

310 

807      ...      7 

3.305 

-   140 

Rs.  81,038 

85,4d»  * 

82.888 

33,130 

34,988  1 

38.508 

86.684 

88,079     ...      19  t 

752,767 

^  86.483 

1.880 

1.9.0 

1.872 

1.997 

2,288  ' 

1,905 

1,923 

1.948     ...      7  ' 

14364 

+    25 

178 

189 

176 

306 

229 

210 

181 

188     ...      20 

3.222 

328 

5.'i9 

607 

587 

601 

801 

624 

667 

548     ...      90 

11.964 

+  I30u 

188 

184 

176 

i          17-2     ..      43  , 

9,167 

— 

484 

'"484 

'462 

483 

,    609 

463 

506 

573     ...      20  ' 

8.696 

+   427 

1    ... 

198 

206 

18r* 

7 

1378 

— 

"SM 

818 

889 

*346 

801  1 

613 

686 

1    676 

7 

4.919 

+  3.441 

482 

616 

482 

580 

519 

487 

471 

466 

90 

8,868 

MS 

182 

188 

194 

901 

366 

196 

198 

179 

7 

1,446 

-   174 

108 

110 

190 

121 

169 

100 

117 

139 

90 

2,061 

+   n 

5,205 

4.986 

4,791 

4,984 

5.661 

4,807 

5.001 

5.689 

90 

91,884 

+  1.832 

825 

814 

770 

836 

1.802 

781 

878 

884 

90 

16.997 

-t-   783 

795 

861  , 

790 

880 

826  , 

844  , 

823 

879 

48 

48.867 

+   385 

728 

789  1 

6J8 

771 

929  ' 

768 

866 

1    830 

7 

6,748 

-r    252 

4.149 

4.313 

4,161 

4.6.i6 

4,760 

4,828 

4,946 

5,029 

30  1 

90,694 

+  7.634 

863 

907 

886 

867 

1,006 

868 

870 

884 

90 

17,491 

+   455 

18.916 

14,942 

14,113 

14,855 

16.880 

15,116 

16.821 

16.163 

51 

782,994 

1  +  40.239 

99 

111 

103  1 

128 

128 

U9 
297 

2B6 

l^ 

2,287     - 

■«85 

243 

"227 

267 

808 

5806 

224 

216 

4,009       489 

M& 

542 

685 

547 

716 

698 

655 

720 

90 

11,290   +  1,679 

(2  weekBi 

2,849 

(2  weeks) 

2.634 

2  weeks) 

3.882 

2  weekK 

3.042           i   « 

10,226   +   6-37 

277 

391 

257 

8j1 

802 

289 

288 

27o          '  JO 

4,754       257 

266 

282 

250 

294 

816 

234 

346 

241          :  20 

4.867       158 

1,208 

1,183 

l,l»9 

1,267 

1,746 

1.150 

1.262 

1.848             7 

8.558   t    470 

2,034 

2,087 

1.993 

2,096 

2,365 

2.048 

2,087 

3.019             7 

15.208   ^-    18 

446 

4Si 

489 

646 

492 

472          '   7 

3.292   f   167 

141 

126 

138 

207 

106 

196 

134 

114 

397 

4U3 

401 

462 

479 

376 

406 

894             "7 

2,900       200 

403 

432 

511 

416 

478 

488          1  20 

6,461   +    73 

'ill 

115 

106 

119 

164 

98 

118 

112            90 

1.966       8G 

203 

208 

211 

216 

372 

211 

218 

224          ,  .. 

_- 

623 

630 

bl6 

645 

852 

640 

687 

748     ...    1  20 

18,005   +  1,134 

5,891 

5,48t 

5.250 

6.579 

6^)64 

6,461 

6.788 

6.678      .    1   8 

46,689   +  1.921 

1 

2,487 

1.919 

2,173 

3,110           -iJ 

8^,020      - 

10,072 

10.067 

9.966 

11,461 

10,892 

10.474 

10,618 

18.796      .    ,8 

14354   +  21,734 

10  6-44 

li,728 

10,688 

10.864 

14,262 

18.249 

14.252 

10,688          1  90 

902,692  ^     8,414 

24,770 

26,886 

26.116 

26.231 

28.978 

34.626 

26,550 

26,444      .      19 

425,747   4-  5,289 

8,206 

8,899 

8,886 

8,710  1 

7,tt91 

8,244 

8,918 

8.568 

20 

151,240   +  2,163 

145 

186 

146 

164 

178 

186 

147 

186 



148 

110 

125 

126            ^, 

5'569     — 

11,918 

11.'602 

11366 

11,991 

12.938 

11,947 

12.380 

13,6T2            7 

89,144    ►  4.*;i« 

178 

209 

18S 

aoi 

281 

306 

177 

191            ^0 

3.720       144 

1,304 

1,860 

1.262 

1,464 

2,768 

3,111 

2.573 

2,808     ...    ,  .jj 

i:.%69l      73^2 

308 

80S 

285 

848 

494 

284 

856 

376      .      90 

6,863    r   51G 

114 

108 

104 

108 

136 

125 

128 

181             8 

948   4-   101 

3,794 

8.646 

8.634 

3,610 

3,986 

8,675 

8.676 

8,572 

90 

71.649    t-  1.908 

1    472 

475 

481 

658 

652 

598 

7 

4,018   ^   687 

115 

138 

109 

143 

*570 

884 

417 

892             7 

2.899   ¥    1.892 

11.920 

13.108 

11.969 

12,708 

13,421 

11.740 

12,769 

12,283            20 

232.266    ^  1,840 

556 

562 

501 

650 

703 

489 

543 

667           ,  90 

10,960   +   160 

1,130 

1,089 

1.106 

1.162 

1,707 

1.566 

1.668 

1.637          IS 

13.087   +  3,404 

187 

160 

161 

160 

211 

119 

143 

124            90 

2,186   -   im 

264 

150 

146 

160             7 

1,268     - 

"288 

"292 

"286 

1    "387 

484 

389 

296 

296 

.0 

4,939       159 

1,666 

1.708 

1.716 

1,781 

2.356 

1.769 

1.894 

1,771 

7 

18,138       288 

1,881 

1.676 

1,622 

1.665 

1.889 

1,604 

1,636 

1,658 

90 

82.880   +   S98 

186 

185 

180 

1    175 

326 

190 

193 

908            90 

8,786   +   382 

486 

440 

408 

1    450 

677 

866 

426 

412             7 

3,942       267 

88 

98 

71 

89 

288 

106 

K5 

^U          1  20 

1383   +   107 

8.967 

8.685 

8,947 

4,082 

4.008 

4.120 

4.167 

4,116          1   i 

30.984   f   940 

181 

88 

96 

21            20 

1.617 

■49 

58 

'■46 

i     "57 

87 

62 

68 

J£            20 

1,176   +   23a 

4.886 

4.279 

4,573 

4,629 

5.141 

4.689 

,   4.86fi 

4,677            8 

88,243   ¥       671 

911 

910 

908 

956 

1,011 

877 

917 

914          1   7 

6,298       .W7 

264 

252 

806 

WO 

458 

317 

'    3121 

318      .      H 

2.430   ¥         70 

294 

885 

298 

1    314 

453 

814 

29ii 

317      ..      20 

6,183       158 

724 

738 

684 

1    780 

981 

628 

7oe 

^      IS           20 

13388   -   660 

505 

528 

661 

686 

472 

m 

\             687      ..      7 

4.088   +   282 

1,185 

1.121 

i   1.186 

'   1.360 

1,868 

i,ir 

f     1.167            7 

8.604   —   156 

479 

494 

486 

592 

958 
176 
65 

758 

78J      80J-          ao 

10.738   +  1.375 

■■47 

61 

50 

"49 

55 

,    46    "49 

90 

"879  ,  -   "97 

242 

268 

220 

361 

331 

202 

24^ 

I      327 

20 

8,780   _   622 

ds      888 

837 

1    318 

864 

719 

8.32 

'    383      394 

'20 

7,142   +  1.146 

665 

669 

649 

682 

846 

736 

737      748 

7 

5,2>7   +   359 

512 

454 

438 

485 

566 

437 

465      409 

19 

9,067  ,     194 

806 

297 

281 

308 

871 

317 

311      3.M2 

7 

'2,272   +   146 

716 

742 

970 

789 

1,886 

1,449 

1.658     1.C04 

7 

9.996   +  4;a7 

68 

68 

70 

79 

162 

96 

90      110 

20 

992   ^    15N 

578 

542 

542 

467 

697 

749 

754      719 

8 

5,830 

369 

899 

355 

889 

.549 

324 

ifJH              367 

20 

7.084    f   143 

262 

308 

287 

1    314 

881 

288 

308      298 

20 

6,401    «-   877 

105 

102 

180 

105 

127 

91 

93      100 

20 

1,962   -   160 

601 

764 

542 

620  t 

923 

548 

649      641 

20 

11.790   +   97»» 
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Electric  Construction  Goam 

Electrical  Engineers  and  Contractors. 


ARMATURE   RING   OF  ONE   OF   rUyR    U^OOKJfjAi    THREE-PHASE  ALTERNATORS 

CONSTRUCTION  FOR  THE  LONDON  COUNTY  COUNCIL. 


UNDER 


ONDON  &  nOLVERHAMPTON 
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RAILWAY    TRAFFIC    RETURNS. 


RAILWAY 

1904. 

w  ic 

1905. 

wntra    v^\.^rt.^ 

ACMHteOATC 

COMPANIES. 

April  ao. 

May  7. 

May  14. 

May  21. 

April  29. 

May  6.      May  18. 
S.                £ 

NG 
May  20. 

Wks. 

1905 
£ 

Increase 
or  Dec. 

I 

I 

£ 

£ 

£ 

Ureoon  and  Merthyr 

i,7r»5 

2.027 

14)18 

2,054 

1,799 

1,975 

1,978 

2,004 

20 

8^,254 

f 

1.132 

Cumbrian    ... 

6,558 

7,046 

.  6,517 

6,976 

7,083 

6,176 

0,022 

5,206 

20 

l(/7,294 

— 

5.155 

Central  London 

6,850 

6,950 

6.708 

6,&49 

6,074 

6,896 

0.759 

6,715 

20 

140,386 

+ 

14W0 

Ciiy  and  Sooth  London 

2.681 

2,846 

2,832 

2,656 

2'??* 

2,754 

2,5.k5 

2,486 

21 

60,289 

1  — 

3.146 

Furness 

8,999 

9.642 

8,605 

9.143 

9,172 

9,315 

9,345 

9,254 

20 

172,077 

-»- 

3,683 

Great  Central           

61,799 

62,018 

62,294 

69,H.ri 

60,585 

67,872 

67,278 

66,810 

20 

1,304,376 

+ 

66,826 

Great  Eastern 

98,000 

99.000 

93,700 

112,100 

98.900 

96,800 

92,400 

95,000 

20 

l.«62.900 

— 

54,300 

Great  Northern        

110,109 

106,759 

106,343 

119,780 

103,800 

107,300 

108,500 

108.200 

20 

2,070,800 

1  — 

72,647 

(ireat  Nortliorn  and  City      ... 

917 

923 

927 

977 

1,586 

1,558 

\m 

1.609 

20 

31,665 

-- 

Great  Western         

229,200 

231,800 

229.000 

207,400 

232.900 

238,300 

287,200 

229,800 

20 

1,310,500 

— 

32,000 

Hall  and  Bamsley  ... 

9.583 

9,209 

9,778 

10.266 

7,686 

8,690 

10.170 

8,890 

20 

172,874 

■^ 

4,215 

Isle  of  Wight           

663 

639 

670 

741 

8T2 

640 

660 

676 

-0 

11,584 

1    +- 

178 

Ditto        Central           

796 

614 

675 

622 

841 

754 

079 

640 

20 

12,652 

+- 

689 

[Lancashire  and  Yorkshire  ... 

98,648 

99.074 

97,208 

116,378 

102,5-28 

106,749 

101,231 

108,518 

20 

1,981,778 

+ 

36.423 

Liverpool  Orerhead 

1,563 

1,594 

1,656 

1,643 

1,684 

1,575 

1,551 

1,622 

20 

81,4-24 

!,«» 

London,  Brighton,  and  South  CoaHt 
London  and  North-Westem 

61,380 

56,860 

63,997 

63,869 

66,847 

61,785 

64,733 

64.743 

20 

1,101,879 

— 

13,800 

279,000 

26:i,000 

267,000 

303.000 

269,000 

266,000 

271.000 

263,000 

20 

5,106,000 

_ 

99,000 

London  and  South- Western 

89.600 

83,400 

87.000 

98.800 

105,000 

85.100 

91,800 

87,400 

20 

1,646,800 

■♦- 

20,600 

London,  Tilbury,  and  Southend 

8,018 

7,704 

7,874 

9,600 

9,995 

7,858 

8.066 

8.106 

20 

156.781 

■♦- 

991 

Maryport  and  Carlisle           

2,184 

2.033 

2.046 

2.152 

2,176 

2,087 

2,021 

2.081 

2J 

41,891 

+ 

1,205 

Mersey        

1,614 

1.626 

1,448 

1,518 

1,778 

1.650 

1,662 

1,565 

•>» 

82.078 

<- 

1,89:< 

Ditto       District            

17,633 

17,768 

17,096 

18,598 

17.973 

17,832 

17,615 

17.751 

2) 

844,811 

'    •♦- 

816 

7,295 

7,419 

7,520 

7,860 

7,003 

7,298 

7,278 

7.238 

21 

149,010 

4.218 

Midland      

2174J07 

207.,'>78 

208,893 

245,773 

201.629 

218,939 

213.616 

211,004 

20 

1,212,566 

1    - 

25.979 

North-Bastern         

170,567 

175,274 

169,651 

194,269 

169,862 

160,616 

170,040 

171.039 

■2(» 

3,264,888 

1    - 

52,350 

North  London 

9,458 

9.084 

9,253 

8.832 

9,021) 

8,627 

a768 

8,777 

20 

179,804 

'  _ 

12,16:1 

North  Staffordshire 

17,422 

18,276 

16,596 

18,7^ 

17,400 

16,784 

17,076 

17,080 

•20 

338,717 

10,705 

South-Bastem  and  Chatham 

86.073 

92,491 

80,W6 

94,658 

90,788 

98,888 

85,916 

82.952 

2O 

1,622.923 

_ 

13,689 

Tafl  Vale  and  Penarth         

19.204 

18.83S 

19,576 

18.893 

16.419 

18,6.»3 

18,630 

17,lTa 

20 

364.591 

1  _ 

8,W2 

Caledonian              

84,719 

79,147 

80,653 

88,159 

90,910 

80,220 

81,700 

88,852 

10 

1,296^11 

!  + 

12,406 

Glasgow  and  South- Western 

34.014 

81,108 

31,367 

33.700 

36,294 

81,242 

31,189 

31.923 

16 

498.292 

6,908 

Glasgow  District  Subwav     

Great  North  of  Scotland      ... 

1.356 

1,367 

1,85:{ 

1,270 

1,293 

1,285 

1,260 

1,208 

16 

21,126 

1  — 

498 

9,703 

9.917 

9,459 

9.»12 

9,328 

9,»19 

9,076 

9,088 

16 

136,078 

4,646 

Highland 

8,699 

8,945 

8.877 

8.817 

8,281 

8,678 

8,405 

8.6:10 

10 

183,513 

1  _ 

6.234 

North  BriUsh           

89,215 

87,842 

80,040 

90,360 

93,095 

86,8!li 

85,073 

H6,830    1 

16 

1.355,829 

♦- 

265 

Belfast  and  County  Down    ... 

2,497 

2.677 

2,538 

2,796 

3,615 

2,847 

2,947 

3,208 

20 

50,066 

+ 

934 

Cork  and  Bandon    ... 

1.810 

1,839 

1,826 

1,695 

1,796 

1,848 

1,785 

1,775 

20 

32,188 

— 

504 

Dublin,  Wicklow,  and  Wexford       ... 

7,()8l 

6,209 

.'>,02l 

5,055 

6,091 

5,516 

5,316 

5,376 

20 

97,678 

+ 

1,814 

Great  Northern  of  Ireland 

18,833 

17/>30 

17,521 

17.865 

,     20,479 

18,172 

18,413 

17.910 

20 

3:16,212 

2;J16 

Great  Southern  and  Western 

28.849 

28,923 

25.789 

25,0;19 

1     28,316 

27,969 

■26,711 

26,138    • 

20 

465,810 

_ 

12,062 

Midland  Great  Western       

18,101 

11.478 

11,2T2 

11.077 

1     13,522 

12,887 

10,456 

10,141     ! 

2.i 

207,779 

■ 

6,«6» 

£1?  appointment 

TO 

; 

TTTE 

Z\)c  asrltisb  I>aiii?  jfarmers' 
association. 


THE   BUILDING, 

BREWING   TRADES, 

KENNEL  CLUB, 

SPORTSMAN'S   EXHIBITIONS, 

NAVAL   EXHIBITION, 

dc,  Ac. 

AT  THE  CRYSTAL  PALACE, 

ALEXANDRA   PALACE, 

ROYAL   AQUARIUM, 

EARL'S  COURT, 

ROYAL  AGRICULTURAL  HALL, 

BIN6LEY  HALL,  BIRMINGHAM, 

ARTS   &    INDUSTRIAL    EXHIBITION, 

WOLVERHAMPTON. 

INDUSTRIAL  &  ARTS  EXHIBITION, 

GRAHAMSTOWN,  SOUTH  AFRICA. 

CORK  INTERNATIONAL  EXHIBITION. 


CramiDaps  ^  CigM  RailiDaps  €xl))bition. 


Robert  Eddie  &  Co., 

Practical  Exhibition  Fitters, 

WRITERS,    GILDERS, 

BANNER    &    CLOTH     NAME    BOARD    MAKERS, 


17,  Tyndale  Place, 
Upper  Street, 
LONDON,   N. 


f  ttterd  at  tbe 

STANLEY   4   NATIONAL  CYCLE  SHOWS. 
BAKERS'    A    CONFECTIONERS'    EXHIBITION. 
GROCERY  &  ALLIED  TRADES'  Do. 

FURNISHING  d  Do.        Do.  Do. 

GAS  d  Do.        Do.  Do. 

INTERNAT  SHOE  A  LEATHER  FAIR  <k  Do. 
ENGINEERING, SANITARY,d  LAUNDRY  Do. 
IRONMONGERY  d  HARDWARETRADES'  Do. 
MOTOR  CAR  d  ACCESSORIES  Do. 
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BRITISH  GRIFFIN  CAR  WHEELS 


Works  r 

Barrow-in-Furness. 

STAND   No.    78   at  the 

Electric  Tramway  &  Railway 

EXHIBITION, 

JULY   3rd-14th,  1^5. 


BRITISH  QRIFFIN  CHILLED  IRON 
AND  STEEL  CO.,  LTD., 

139,    CANNON    STREET, 
LONDON,    E.C. 

Telecraphic  Add rcee/'Tf^CAC WHEEL  LONDON. 
Telephone  No.  5922  Bank'  ^^^  ^-^  -Jk  1- V^ 
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PACKING 


That's  all. 


The  United  States  Metaluc  Packing  Co^  Ltd.,  Soho  Works,  Bradfobd. 


Telephone:  60«»  kKEDS.    1847,  HOLBORIV,  LOlO»OM.  r^t^zrm,tn9l  "WSDOB/>  LCCDS.     '*KAVC,  NIQH  HOLBORIt,  L4>MDOM.'* 

KAYPS  paTe^t  AUTOMATIC  DOOR  FASTENER 

FOR  THB  5UDINO   DOORS   OF  TRAMWAY   AND    RAILWAY    CORRIDOR   CARS. 


DOOn   FAST. 


DOOR  BEING  RKLCASED. 


DOOR  RELKASBD. 


Th«^  *j1>cao  jllu-«traiions  show  the  siraplichy  of  thi?;  fasiencr.  HUherto  the  hook  in  the  jamb  or  standins  pillar  has  been  nude  rii-id,  causing  a  great  ppwer  to  be  put 
iilHjii  x\u-  handle  to  shut  the  door.  With  the  above  the  latch  yields  and  secures  the  door  quite  easily,  while  the  act  of  sliding  ibe  floor  open  with  the  haTidle  raiies  the 
hook  and  aiitottJ-itically  relra<i^?  the  door. 

These  Latches  afie  now  being  largely  used  by  the  leading  English  Railways  for  Corridor  Trains  and  Tram  Car?. 

For  priees  and  particulars  apply  to  the  Patentees  and  Sole  Makers— 

JOSEPH    KAYE   &   SONS,    LTD.,    Lock   Works,   LEEDS, 

And    93.     HIGH     HOLBORN,     LONDON,    W.C. 
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Ill 


Electric  Tramw^ay  &  Railway  Exhibition, 

AGRICULTURAL   HALL,    LONDON,    July  3   to   July   /4,    I90S. 


DON'T  FAIL  TO  VISIT  OUR  STAND, 


PRACTICAL  DEMONSTRATIONS  OF  RAILWELDING  BY  PATENT  ALUMINO  THERMIC  PROCESS 


DAILY    AT    4    P.M. 


THERMIT  LTD 


J 


27,  Martin's  Lane, 

Cannon  Street,  E.G. 
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THE 


KINGSLAND  MECHANICAL 

Surface  Contact  System 


IS   e:nt<ire:]:.y 


NON=MAQNETIC. 


VIEW  OF  STRIKER    IN    SLOT. 


SECTIONAL  VIEW  OF   SWITCH  SHOWING   BRUSHES. 


All  difficulties  connected  with 

Surface  Contact  Working 

Absolutely  Overcome. 


STAND   No.  50, 

Electric  Tratnw^ay  &  Railw^ay  Exhibition. 


250  yds.  of  Track  can  be  seen  In  operation  at  our  Works. 


INSPECTION      INVirrED, 

Writa  for  partloulara  to  '~**** '***** 


THE  TRACTION  CORPORATION,  LIMITED, 


16,    GREAT  GEORGE  ST.,    WESTMINSTER. 


Works: 


inrOUVERKJLBSPXOM. 


Telegraphic  A44rees:  OVBRTRIP,  LOHPON. 
Telephone:  No.  331,   WB8TMIH8TBR, 
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ROBERT  W.QI^     Q[        f[^|_&Co.,LTD. 


59,   CITY    ROAD,   LONDON,   E.G. 


PINIONS 


FORGED    BILLET.  FINISHED    PINION. 


SOLID    FORGED. 


ALL     TYPES     STOCKED. 
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STAND   No    42. 

at  the 

ELECTRIC    TRAMWAY 

and 
RAILWAY     EXHIBITION. 

JULY    314,    1905. 


Condensing  &  Water  Cooling. 


Types  of  Condensers: 
JET  AND  SURFACE, 

KLEIN'S 

PATENT  C.C.  JET, 

BAROMETRIC, 

AND 

ACCUMULATOR 

SURFACE 

FOR 

Intermittent  running 
Engines. 


Over 

x,ioo 

Klein's    Patent 

PLANTS 

IN 

SUCCESSFUL 
OPERATION. 


KLEIN'S 

COOLERS 

SUPPLIED  FOR 

OVER 

600,000 

HORSE  POWER. 


COMPLETE 

CONDENSING 

INSTALLATIONS 

OUR 

SPECIALITY. 


Two  Klein's  Patent  Natural  Draufht  Coolinf  Towera. 


The  KLEIN  ENGINEERING  CO.,  LTD.,  94,  Market  St.,  Manchester. 
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PECKHAHII'S  (PATENT)  ELECTRIC  TRUCKS 

arc  adapted  to  any  and  all  sizes  of  Electric  Cars  and  Conditions  of  Service. 

Extra   Long  Cantilever   Single  Truck, 

Designed  for   18  and  20  feet  Double-decked  and  22  feet  Single-decked  (30  and  32  feet 
over  all)  Girs. 

Adopted  as   Standard  by  the  Largest  Electric  Railways  in  America^     In  use  on 

Over  30  Tramways  in  Great  Britain. 


Maximum  Traction  Truck— 14,D,S  Double  Truck, 

Designed  for  25  to  30  feet  Double-decked  and  40  feet  Single-decked  Cars. 

Carries  its  Car  Body  on  a  Centre-bearing  Swing  Bolster*  Has  an  ^'all  round'' 
perfectly  square  frame  so  braced  that  it  must  stay  square.  Rides  easily.  Brakes  nicely 
and  will  not  jump  the  track. 

Adopted  as  Standard  by  some  of  the  Largest  Railways  in  the  United  States. 


Pr/ce   Lists   and  Doscriptive   Cataiogues   furnished   upon   application: 

The  PECKHAM  MANUFACTURING  CO 

Telegraphic  Addrees:  Cablesrame: 

"PECKHAM,  SANLOOC  LONDON."       Loi\dOI\    Off IcC  I      QUEEN     ANNE'S     CHAMBERS,    S.W.  "EOOPIOKNAM" 

Telephone :  708  Viotorla.  LONDON. 

New   York   Office:    26,    CORTLAND    STREET. 
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Head  Office  x 

Works  X 
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NORTH  EASTERN  STEEL  C!  L? 

MIDDLESBROUGH 

MAKBRS    OF 
ALL.       DESCRIPTIONS       OF      RAILS 
FISHPLATES,     SOLEPLATES.     ROLLED     JOISTS, 
BLOOMS,      SLABS      &       BILLETS. 


A  SPECIALLV    DESIGNED     PLANT     HAS    RECENTL»^    BEEN 
PUT   DOWN   FOR  THE    MANUFACTURE  OF 

TRAM      RAILS 

\A/HICH     CAN      BE     MADE      UP     TO     ©O      FEET      LONG 
OR      LONGER      IF      REQUIRED. 


Tram    Rail    Agent. 

M"?  Alexander    M?  Bean. 
Lichfield       Street, 
Wolverhampton  . 


London    Office, 

M"?  N.H.Pearson, 
97.  Cannon  Street.  E.C. 
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KELVIN  &  JAMES  WHITE,  L" 

66,  Vioteria  Street,         .     -      Cambridge  Street, 
LONDON.  «  GLASGOW. 


RfiiL  Bond  Testinc'Set. 


A  Unique  Record. 

Every  Tramway  Ordering 

Phono-Electric 
Trolley  Wire 

Has  sent  in  Duplicate  Orders. 

WHY? 

It  is  More  Economical  and  lasts  over 

Twice  as  long  as  Hard-drawn  Copper, 

NO    BREAKS. 


F.    Z.    HAGUIRE, 

5,  Warwick  Court,  High  Holbom, 

LONDON^  W.C. 


it 


THE    HELLIWELL 

PERFECTION  "  PATENT  GLAZING 

IS    EXTENSIVELY    USED    FOR    CAR    SHEDS    AND     POWER    STATIONS. 
NO    PUTTY.        NO    PAINT.       GUARANTEED    WATERTIGHT.        IMPERISHABLE. 


HELLIWELL    &    CO.,    LIMITED, 

BRIGHOU8E,    YORK8. 

LONDON    OFFICE:   11,    VICTORIA   STREET,    WESTMINSTER. 
STEEL  GLAZING  BARS  Galvanizod   or  onUroty  covered  with  Load  to  Provont  Corrosion. 


MWAY  APPLIANCES  GO. 

UMiTED, 


I'lcirTuuoiie-on-  1  /ne  occ  ,   &c. 


V^-'^^.-^  -'■-:/-  ft'.Vf  ri^ 

Patent  Emergency  Bogle. 
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LondoMf  E.G.  England 


«RvUI.** 


"Axl«8,"  London 


J.  G.  BRILL  COMPANY 


CARS    AND    TRUCKS. 


NOYEt 
199,  PKt  9L«  Sydney 


AN    EA5Y    GOER    FOR    HEAVY    WORK. 

Large  and  fast  city  and  suburban  cars  need  equalised  trucks,  and  the  No.  27-(i  exactly  fills  the 
bill.  The  three  sets  of  springs  working  in  series,  each  having  to  do  with  the  equalisation,  perfectly 
cushion  every  motion,  allowing  the  wheels  to  pass  over  unequal  parts  of  the  track  without  communi- 
cating the  motion  to  the  car.  The  semi-elliptic  springs  take  the  place  of  equalising  bars,  and  the 
arrangement    does    away    with    the     usual     spring    plank,    and    gives    plenty    of    room   for    inside    brakes. 


IJklLL    No.    27-0,  TRUCK    (PATENTED)    SOLID    FORGED    SIDE    FRAMES. 

The  spring  links,  by  which  the  load  is  brought  upon  the  frame,  amplify  th(!  action  of  the  semi- 
clliptics,  and  by  being  close;  to  the  yokes,  hold  the  frame  down  with  a  large  leverage  in  favour  of 
stability,  so  much  so,  in  fact,  that  the  tendency  of  the  motors  to  make  the  frame  oscillate  is 
pr(  vent((l  up  to  the  highest  speed  that  is  called  for  in  a  truck  of  this  class.  The  cushioned  side 
swing  of  the  spring  links  saves  the  car  from  the  jar  and  wrench  at  the  entrances  of  curves  that  is 
common  in  other  trucks,  and  also  gives  soft  contact  of  the  flanges  with  the  rails  at  these  points, 
saving  nmch  wear  Und  tear  upon  the  car  body,  trucks,  and  nerves  of  the  passengers.  There  is  no 
binding  of  the  boxes  in  the  jaws,  as  is  the  case  with  trucks  having  the  equalising  bars  resting  directly 
on  the  boxes.  The  journal  springs  allow  a  free  vertical  movement,  which  is  a  large  part  of  the 
equalization,  and  at  the  same  time  absorb  most  of  tlu;  vibration  and  jolts  of  tlie  wheels.  ICach  side 
frame   is  solid   forged    in   a   single  piece. 

SPRINGS.— Men,   machinery,  methods  and  materials  are  the   best — so   are  the  springs. 
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J.  G.  BRILL  GOMPAHY 


CARS    AND    TRUCKS. 
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110,  CANNON  STREET 
lowdow,  E,C.  England 

NOTES  BROTHERS 
10s,  Pitt  St,  Sydney 

Ai^wits  for  Auctralatia 


PROPERLY    PLACED    P0CKET5. 

Having  the  window  spaces  clear  of  the  sashes  whenever  desired  is  not  the  only  advantage  of 
our  Semi-Convertible.  The  window-pockets  being  in  the  side  roofs  the  space  which  would  otherwise 
be  occupied  by  them  in  the  side  walls  is  given  to  the  seats  and  aisle,  and  six  to  seven  and  a  half 
inches  is  worth  considering.  The  operation  of  the  sashes  is  greatly  in  favour  of  our  car.  Have  you 
ever  handled  a  pair  of    sashes  of    the    Brill    Semi-Convertible  ?       Just    one    easy    lift  and   they  are  safe 


BRILL   SEMI-CONVERTIBLE    CAR    (PATENTED. 

in  the  pocket ;  and,  moreover,  the  sashes  may  be  held  at  any  desired  height  by  five  window  lock 
stops.  Dropping  the  sashes  into  a  wall  window-pocket  means  two  or  more  operations ;  the  hands 
must  be  changed  from  bottom  to  top  of  sash,  and  if  not  careful,  hands  will  get  pinched.  Most 
passengers  let  the  sash  slam  down  into  the  pocket,  which  is  safer  for  their  hands  than  for  the  sash. 
To  say  that  the  propensity  of  a  certain  class  of  passengers  to  use  the  wall  window  pockets  as  a 
rubbish  collector  and  substitute  for  a  cuspidor  is  a  nuisance,  is  to  put  it  mildly — it  is  a  serious  menace 
to  the  health  of  all  who  ride  in  the  cars.  The  side  roof  is  the  logical  place  for  the  window  pocket — 
there  is  no  reason  why  it  should  not  be  put  there,  and  every  reason  why  it  should.  Another  thing, 
the  low  window  sill  obtained  by  not  having  wall  pockets  is  a  decided  advantage,  and  one  that  is 
everywhere  appreciated.  It  makes  the  car  more  open,  and  brighter  and  more  attractive  in  winter. 
The  standard  height  of  the  top  of  window  sill  from  the  floor  in  the  Brill  Semi-Convertible  is  2^i 
inches.  The  car  is  patented  in  Great  Britain,  France,  Italy,  Belgium,  Hungary,  Argentine  Republic, 
and  the   United   States. 

SPRINC^S. — When   in   the   market   get  our  prices.      Deliveries  prompt. 
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NOW      READY. 


DUNCAN'S  MANUAL' 


•»     28TH  YEAR.     -I 

Of  TranfiwaVt 


Q^ 


Onfinlbu^e^i  and 


Eleotrlo   Railways. 

Contains  full  information  of  over 

300 

British  and    Foreign   Undertakings  owned  by 
Companies  and  Municipalities. 

IMYAIiUABIiB 

To  Accountants,  Auditors,   Directors, 

Engmeers,  Managers,  Secrelarits,  Town  Clerks, 

Town  Councillors,  Traction  Committees, 

Investors,  Stockbrokers, 

Contractors  and  Manufacturers 

Price  Net   €S/- 

T.  J.  WHITING  A  SONS,  Ld.. 

7a,  5outh  Place,  Finsbury, 
LONDON,  EX. 


Our  Exhibit  at  the  ELECTRIC  TRAMWAY  &  RAIL- 
WAY EXHIBITION  will  b«  ftound  at 

Stand  No.  46. 


DIRECTORY    OF    MANUFACTURERS    OF    AND    DEALERS    IN 
TRAMWAY    AND    RAILWAY    SUPPLIES. 

The  Names  of  Advertisers  whose  announcements  appear  in  consecutive  issues 

of  THE  TRAMWAY  AND  RAILWAY  WORLD  are  inserted  free  of  charge,  under 

such  headings  as  may  be  requested. 


ACCUMULATORS,  ELECTRICAL. 

Tudor  Accumulator  Co.,  London,  S.W. 
ADVERTISING,  TRAMWAY. 

J.  W.  Courtenay,  London  and  Leeds. 
ADVERTISING  BOARDS. 

Owen  &  Sons,  Ltd.,  Jos.,  Liverpool. 
AIR  BRAKES  (See  Brakes!. 
AIR  PUMPS. 

Edwards  Air  Pump  Synd.,  Ltd.,  London,  E.C. 
AMMETERS.    iSee  VolUneters.) 
ANGLE  IRON  BUFFERS. 

Brill  Company,  J.  G.,  London,  S.W. 
ANTI-FRICTION    METAL. 

Glacier  Anti-Friction  Metal  Co.,  Ltd.,  Lon- 
don, E.G. 

Youngs,  Ryland  St.  Works,  Birmingham. 
AXLES  A  TYRES. 

Baker,  John  &  Co.  (Rotherham,  Ltd.), 
Rotherham. 

Glasgow  Railway  Engineering  Co.,  Glasgow. 

Winby,  L.  P..  &  Co.,  London,  E.C. 
BATTERIES,  STORAGE.    (See  Accumulators.) 
BEARINGS. 

Blackwell,  R.  W..  &  Co.,  Ltd.,  London,  E.C. 

Brill  Compiany,  J.  G.,  London,  EC. 

Fleming,  Birkby,&  Goodall,Liversedge,  Yorks. 
BELLS  AND  GONGS. 

Blackwell,  R.  W.,  &  Co.,  Ltd.,  London,  E.C. 

Brill  Company,  J.  G.,  London,  E.C. 
BOILERS. 

Yates  &  Thom,  Blackburn. 
BOLTS. 

Baker,  John  &  Co.  (Rotherham.  Ltd.), 
Rotherham. 

Bayliss,  Jones,  &  Bayliss,  Wolverhampton. 

Edgar  Allen  &  Co.,  Ltd.,  Sheffield. 

Hadfield's  Steel  Foundry  Co.,  Sheffield. 
BONDS.    (See  Rail  Bonds.) 
BOXES,  JOURNAL. 

Blackwell,  R.  W.,  &  Co..  Ltd.  London.  i:.C. 

Brill  Company,  J.  G.,  London.  EC. 

Brush  Elec.  Engineering  Co.,  Ltd.,  London. 

Leeds  Forge  Co.,  Ltd.,  Leeds. 
BRAKES   CAR 

Blackwell.R.  W.,  &  Co..  Ltd..  l^ndon,  EC. 


BRAKES.  CAR.    (conl.) 

Brill  Company,  J.  G.,  London,  E.C. 

British  Westingnouse  Electric  Co.,  London 

Brush  Elec.  Engineering  Co.,  Ltd.,  London. 

Estler  Bros.,  London.  E.C. 

Dick.  Kerr,  &  Co.,  Ltd.,  London,  E.C. 
BRACKETS  AND  CROSS  ARMS.  (See  Poles.) 
BRAKE  HANDLES. 

Brill  Company,  J.  G.,  London.  EC. 
BRAKE  SHOES. 

Brill  Comftany,  J.  G.,  London,  E.C. 

Brush  Elec.  Engineering  Co.,  Ltd.,  London. 

Hadfield's  Steel  Foundry  Co.,  Sheffield. 

Miller  &  Co.,  Ltd.,  Edinburgh. 
BRIDGES. 

Andrew  Handyside,  &  Co.,  Ltd.,  Derby. 
BROOMS,  TRACK. 

Brush  Elec.  Engineering  Co.,  Ltd.,  London. 
BRUSHES,  DYNAMO  AND  MOTOR. 

British  Westinghouse  Elec.  &  Mfg.,  Co.,  Ltd.. 
London. 

Blackwell,  R.  W.,  &  Co.,  Ltd.,  London.  E.C. 

British  Thomson- Houston  Co.,  Ltd..  London. 

Brush  Elec.  Engineering  Co.,  Ltd.,  London. 

Electric  Construction  Co.,  Ltd..  London. 

Greenwood  &  Batley,  Ltd.,  Leeds. 

Johnson  &  Phillips,  Charlton,  S.E. 
CAR  CURTAINS. 

Peters  &  Co.,  Ltd.,  London. 

I^ycock,  W.  S.,  Sheffield. 
CABLE  PULLEYS. 

Fleming,  Birkby,&  Goodall,Liversedge, Yorks 

Miller  &  Co.,  Ltd.,  Edinburgh. 
CAR  SEATS. 

Peters  &  Co.,  Ltd.,  London. 
CABLE  TRAMWAYS. 

Dick,  Kerr,  &  Co.,  Ltd.,  Ix)ndon. 
CABLE  ROPES. 

Roebling's  Sons  Co  .  New  York  &  London. 
CABLES   ELECTRIC  TRAMWAY.  AND  LIGHTING. 

British  Thomson- 11  oust  on  Co.,  Ltd  .  London. 

British    Wesiinghouse    Elec.    &    Mfg.    C<» , 
London. 

Callender's  Cable  and  Construction  Co  ,  Ltd  , 
London.  (Continued  on  page  xx.J 


MAHOGANY   PANELS. 


"^o   meet    the  present  and  growing  j 
^  demand  foi   Timl>er  suitable  for 
Tramcar   building,    we    have    made  1 
arrangements  for  the  supply  of  .     . 

ASH  AND  OAK 

Planks  of  suitable  lengths  for  fram- 
ing ;  and  hold  dry  Stocks  of  .     .     . 

ELM,  CNERRYWOOD,  A  MAPLE. 

y\ll  the  al>ove  can  be  cut  to  Cus- 
tomers' orders,  and  slackLii  to  wait 
their  convenience. 


Joseph  Owen  &  Sons,  limited.    H.adofli..:  Liverpool, 

Contraotort  to  NIs  Majesty's  Covemment,  the  prinoipal  Railway  Carrlaffe,  Tramoar,  and  OmnHnia  BuiMors. 

ROOF.    CANOPY,    AND    HORSB-aUARD    BBNDS ;    BOTTOMSIDBS.    ROOFSTIOKS.    FUTOHHLLS,    AND    HANDRAILS. 

•AWINQ,    PLANING,   BKNDINQ,   AND  STOVINQ 


STACKS  OF  TEAK  PLANKS. 


Mahograny 
Canary  Whitewood 
Kawria  Pine 


PANELS 


QUARTERED  pAK  BOARDS, 

WALNUT  PLANKQ  AND  BOARDS, 

POLES,  ADVERTISING  BOARDS. 

Stocks  at  UVERPOOL,  GARSTON, 
PRESTON,  FLEETWOOD. 

Branches  and  Saw  Hilli  at 

LONDON,  MANCHESTER, 
LEEDS,  TUNSTALL. 

Telegraphic  Address:  "OWEN,  LIVEtPOOL." 


STACKS  OF  ASH   PLANKS. 
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CabiM:  ^'WHITTERIOK,**  LONDON.  T«l«phon«:  e044^6  BANK. 

J.  G.  WHITE  &  COMPANY, 

LIMITED, 

22a,  COLLEGE  HILL,  CANNON  STREET,  LONDON,  E.C. 
Electrical,  Mechanical  and   Civil   Eng^ineers. 

CONTRACTORS. 


Auckland,  N.Z»,  Tramways,  Contpioto  Con9truotion  (28  iniiem). 

Kalgoorlie,  W.A.,  Power  Pltmt  (2,400  H.F.) 

Bournemouth  Corgn^ratlon  Tramwtiys,  Conduit  and  Overhead  (f7  miies). 

London  County  Counollg  Conduit  (31  ntllem). 

Ameterdant'Haariem  Eleotrlo  Railway  (30  miiee). 

And  many  other  inetaiiatione  in  Great  BrittUn  and  Abroad. 
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THE 


PHOSPHOR 
BRONZE  ''^ 


LTD., 

SOLE    MAKERS  of  the  following 
AUUOirS : 


PHOSPHOR-BRONZE  ALLOYS 

"Cog  Wheel"  and  "Vulcan" 
Brands.     Ingots  and  Castings. 

PLASTIC  METAL 

'•Cog  Wheel"  Brand.  The  best 
filling  and  Lining  Metal  in  the 
Market . 

BABBITT'S  METAL,  "^uimh  brand" 

In  Seven  Grades,  from  £^5  per 
ton  upwards. 

"WHITE  ANT"  METAL,  No.  1 

Cheaper  than  any  Babbitt's  and 
fully  equal  to  best  Magnolia 
Metal  for  Bearings,  &c. 

"WHITE  ANT"  BRONZE 

A  White  Metal  superior  to 
I'enton's  Metal  for  Solid  Car 
Bearings,  &c. 


Please  apply  for  Circulars  containing 

full  particulars  to  ' 

87,  SUMNER  STREET,  | 
SOUTHWARK, 

LONDON,    S.Em 

—  OR  —  I 

BACOT    STREET,    BmMINCHAM. 
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CABLES  ELECTRIC  TRAMWAY  &  LIGHTING-cont. 

Henley's  (W.  T.)  Telegraph  Works  Co.,  Ltd., 
London. 

Johnson  &  Phillips.  Charlton,  S.E. 
CALCULATORS  (POCKET). 

Hermann  Kiihne,  Ltd..  28,  Victoria  St.,S.W. 
CARBON  BRUSHES  (See  Dynamo  &  Motor  Brushes.) 
CAR     CLEANERS. 

Hobson ,  F-.  W.,  &Co. .  Menston-in-Wharfedale 
CAR  CURTAINS. 

Brill  Company,  J.  G..  London,  E.C. 

Laycock,  W.  S.,  Sheffield. 

Peters  &  Co.,  London. 
CAR  MATS. 

Brill  Company.  J.  G.,  London,  E.C. 
CAR  ROOF  COVERINGS. 

Milnes,  Voss  &  Co.,  Birkenhead. 
CAR  SEATS 

Brill  Company,  J.  G..  London.  E.C. 

Laycock.  W.  S.,  Sheffield. 

Peters  &  Co.,  London. 
CAR  STOVES. 

Brill  Company,  J.  G.,  London,  E.C. 
CAR  TRIMMINGS. 

Brill  Company,  J.  G.,  London,  E.C. 
CARS,  TRAMWAY 

Blackwell,  R.  W.,  &  Co.,  Ltd.,  London,  E.C. 

Brill  Company,  J.  G.,  London,  E.C. 

Brush  Elec.  Engineering  Co.,  Ltd.,  London. 

Dick.  Kerr,  &  Co.,  Ltd.,  London. 

Electric     Railway    &    Tramway     Carriage 
Works.  Ltd.,  Preston. 

Milnes.  Voss  &  Co.,  Birkenhead. 
CAR  WHEEL  GRINDERS. 

Miller  &  Co.,  Ltd.,  Edinburgh. 
CASTINGS. 

Brown  Bayley's  Steel  Works,  Ltd.,  Sheffield. 

Edgar  Allen  &  Co.,  Ltd.,  Sheffield. 

Hadfield's  Steel  Foundry  Co.,  Sheffield. 

Miller  &  Co.,  Ltd.,  Edinburgh. 
CEMENT. 

Rugby  Portland  Cement  Co..  Rujjby. 
CHILLED  WHEELS,  MACHINED  TREAD. 

Miller  &  Co..  Ltd.,  Edinburgh. 
CIRCUIT  BREAKERS. 

Blackwell,  R.  W..  &  Co..  Ltd  ,  London.  E.C. 

British  Thomson- Houston  Co.,  Ltd.,  London. 

British  Westinghouse  Elec.  &  Mfg.  Co.,  Ltd., 
London. 

Brush  Elec.  Engineering  Co.,  Ltd.,  London. 

Electric  Construction  Co.,  Ltd.,  London. 

Johnson  &  Phillips,  Charlton,  S.E. 

Kelvin  &  White,  Glasgow. 

Nalder  Bros.  &  Thompson,  Ltd.,  London,  E.C. 
COLOURS.    (See  Paint.) 


COMMUTATORS  AND  COMMUTATOR  SEGMENTS. 

Blackwell,  R.  W..  &  Co.,  Ltd.,  London,  E.C. 

Johnson  &  Phillips,  Charlton,  S.E. 
CONDENSING  PLANT. 

Edwards  Air  Pump  Syndicate,  Ltd.,  London 

Klein  Engineering  Co.,  Manchester. 
CONDUITS. 

Doulton  &  Co.,  London. 
COAL  WASHING  PLANT. 

Graham,  Morton  &  Co.,  Ltd.,  Leeds. 
CONTROLLERS,  ELECTRIC  CAR. 

British  Thomson-Houston  Co..  Ltd..  London. 

Bruce  Peebles  &  Co.,  Ltd  .  Edinburgh. 

Brush  Electrical  Engineering:  Co.,  Ltd. 

Dick.  Kerr,  &  Co.,  Ltd.,  London. 

Electric  Construction  Co.,  Ltd.,  London. 
CONVERTIBLE  CARS. 

Brill  Company,  J.  G..  London,  E.C. 
CONVEYING  AND  ELEVATING  MACHINERY. 

Edgar  Allen  &  Co.,  Ltd.,  Sheffield. 

Graham,  Morton  &  Co.,  Ltd.,  Leeds. 
CRAB  WINCHES. 

Youngs,  Ryland  St.  Works,  Birmingham. 
CRANES. 

Youngs,  Ryland  St.  Works,  Birmingham. 
CROSSINGS.    (See  Points  and  Crossings). 
DRAIN  RAILS  AND  BOXES. 

Edgar  Allen  &  Co.,  Ltd.,  Sheffield. 
DRAWBARS,  TRAMWAY  CAR 

Brill  Company,  J.  G.,  London,  E.C. 
DYNAMOS. 

Bergtheil  &  Young,  London. 

British  Thomson-Houston  Co..  Ltd..  London. 

British  Westinghouse  Elec.  &  Mfg.  Co.,  Ltd., 
London. 

Bruce  Peebles  &  Co.,  Ltd.,  Edinburgh. 

Brush  Elec.  Engineering  Co.,  Ltd.,  London. 

Dick.  Kerr,  &  Co.,  Ltd.,  London. 

Electric  Construction  Co.,  Ltd.,  London. 

Greenwood  &  Batley,  Ltd..  Leeds. 

Johnson  &  Phillips,  Charlton,  S.E. 
ECONOMISERS. 

Green,  E.,  &  Son,  Ltd.,  Manchester. 
ELECTRIC  BRAKES. 

British  Thomson- Houston  Co.,  Ltd.,  London. 
ELECTRIC  LOCOMOTIVES.    (See  Railway  and  Traiij. 

way  Motors,  Electric.) 
ELECTRIC  TRAMWAY  SUPPLIES. 

Blackwell,  R.  W.,  &  Co.,  Ltd.,  London,  E.C. 

British  Thomson-Houston  Co.,  Ltd.,  London. 

British  Westinghouse  Elec.  &  Mfg.  Co.,  Ltd.. 
London. 

Bruce  Peebles  &  Co.,  Ltd.,  Edinburgh. 

Dick,  Kerr,  &  Co.,  Ltd.,  London. 

Dixon,  S.,  &  Son.  Ltd.,  Leeds. 
(Continued  on  page  xxi.) 


SEND  FOR  PAMPHLET  T.J 54, 

"  Smoke 
Prevention 

effected  by 

Economical 
Combustion." 

A  Practical  Treatise  for  Engfineers* 
POST  FREE,   from 


ERITH'S   PATENT 

UNDERFEED   STOKER. 


Erith's  Engineering  Co*, 

70,   Gracechurch   Street, 
LONDON. 

^^ » 


Smokeless.      Efficient.      Durable. 


3,000   IN   USE. 

EVERY   INVESTIGATION  INVITED. 


Digitized  by 


Google 


June  8,  1905.] 


THE  TRAMWAY  AND  RAILWAY  WORLD. 


XXI 


THE  Utilization  of  Towns'  Refuse  for  some  practical 
purpose  has  been  successfully  solved,  and  there  is, 
therefore,  no  reason  why  every  township  should  not  have 
its  own  Electric  Installation,  and  obtain  the  power  from  its 
dust  bins*  «ie  «jb  <jb  «ie  «jb 


P 


At  Preston,  with 
half  the  city  refuse,  the 
whcJe  of  the 

Electric  Traction 

load  is  obtained  from 

Meldrum's 
Destructor. 


tjB 


«ie 


^ 


Write  for  full  particulars,  statinff  weight  of  refuse  per  annum, 

and  for  what  purpose  you  would  wisti  to  use  tlie  power,  wtien  we 

shall  be  iriad  to  submit  a  suitable  scheme. 

30   Electric  Stations  and  40   other  Installations  at  Work. 

MELI>RUM  3ROS.,LTr>. 

TIMPERLEY,  MANCHESTER,  &  66,  VICTORIA  STREET,  WESTMINSTER. 
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ELECTRIC  TRAMWAY  SUPPLIES-ro«/.  , 

Edgar  Allen  &  Co.,  Ltd.,  Sheffield. 

Electric  Construction  Co.,  Ltd.,  London. 

Electric  Tram.  Equipment  Co.,  Birmingham. 

Fleming.  Birkby,&  Goodall.Liversedge.Yorks. 

Hadfield's  Steel  Foundry  Co.,  Sheffield.  i 

Johnson  &  Phillips,  Charlton.  S.E. 

Milnes,  Voss  &  Co.,  Birkenhead. 

Noakes  and  Sons,  Thos.,  London,  E. 

Owen  &  Sons,  Ltd.,  Jos..  Liverpool. 
ELECTRIC  TRAMWAYS.  ,  ,         ^  V. 

Blackwell,  R.  W.,  &  Co.,  Ltd.,  London.  E.G. 

British  Thomson-Houston  Co.,  Ltd..  London. 

British  Westinghouse  Elec.  &  Mfg.  Co.,  Ltd., 
London. 

Brush  Elec.  Engineering  Co.,  Ltd.,  London. 

Dick,  Kerr,  &  Co.,  Ltd.,  London. 

Edgar  Allen  &  Co.,  Ltd.,  Sheffield. 

Electric  Construction  Co.,  Ltd.,  London. 

Greenwood  &  Batley,  Ltd.,  Leeds. 
ELECTRICAL  INSTRUMENTS. 

Nalder Bros  «& Thompson, Ltd., London, E.C. 
ENGINES.  _        ,     ,     r        J         ^  ^ 

Blackwell,  R.  W..  &  Co.,  Ltd.,  London,  EC. 

Brush  Elec.  Engineering  Co.,  Ltd.,  London. 

Willans  &  Robinson.  Rugby. 

Yates  &  Thom,  Blackburn 


ENGINEERS.  ELECTRICAL. 

Blackwell,  R.  W.,  &  Co..  Ltd.,  London,  E.C. 
British  Thomson -Houston  Co..  Ltd.,  London. 
British  Westinghouse  Elec.  &  Mfg.  Co.,  Ltd., 

London. 
Brush  Elec.  Engineering  Co.,  Ltd.,  London.   , 
Dick,  Kerr.  &  Co..  Ltd.,  London.  i 

Electric  Construction  Co.,  Ltd.,  London.        I 
Greenwood  &  Batley,  Ltd.,  Leeds. 
Johnson  &  Phillips,  Charlton,  S.E. 

ENGINEERS.  MECHANICAL. 

Blackwell,  R.  W.,  &  Co..  Ltd.,  London,  E.C. 
Brush  Elec.  Engineering  Co.,  Ltd.,  London. 
Dick,  Kerr,  &  Co.,  Ltd.,  London. 
Greenwood  &  Batley,  Ltd.,  Leeds. 
Johnson  &  Phillips.  Charlton,  S.E. 
Milnes,  Voss  &  Co.,  Birkenhead. 
EQUALIZING  RUNNING  GEAR. 
Brill  Company,  J.  G.,  London.  E.C. 

FARE  REGISTERS. 

Bell  Punch  &  Printing  Co.,  Ltd.,  London. 

Brill  Company,  J.  G.,  London,  E.C. 

Whiting,  T.  J,  &  Sons,  London. 
FENCES  AND  GATES. 

Bayliss,  Jones.  &  Bayliss,  London,  E.C. 
FENDERS,  TRAMCAR. 

Blackwell,  R.  W.,  &  Co.,  Ltd.,  London.  E.C. 


FENDERS,  TRAMCAR-ro«^ 

Brill  Company,  J.  G.,  London,  E.C. 

Tidswell's    Patent    Automatic     Tram    Car 
Guard  Co.,  Bradford. 
FISHBOLTS. 

Edfirar  Allen  &  Co.,  Ltd.,  Sheffield. 

FOLDING  GATES. 

Brill  Company,  J.  G.,  London,  E.C. 
FORGINGS. 

Brill  Company,  J.  G.,  London,  E.C. 
Milnes,  Voss  &  Co.,  Birkenhead. 

FUEL  ECONOMISERS. 

Green,  E.,  &  Son,  Ltd.,  Manchester. 
(Continued  on  page  xxii.J 

^  CRANK  CHAMBER  OIL 

"STERNOL  BRAND/' 
Leaves  no  deposit,  free  off  Impurities. 

STERN-SOHNEBORN  OIL  CO.,   .^ 

57.  Qracechurch  St.,  London,  E.C.     ^^ 
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WHEELS 


WITH 


■Iron  Centres  and  Steel  Tyres 

Unequalled    for    Durability, 
Safety,  Silent   Running 

As  supplied  to  over  Sixty  Tramways 
AXLES  OF  THE  BEST  QUALITY 


BAKER  &C0.<"«*»'-''- Ltd. 


London  Office: 

20  and  21,  Lanrence  Ponntney  Lane, 


iworth  Iron  and  Wheel  Works 
ROTHERHAM 

T^togrtipMo  Addrm99:    "BRiMSWORTH,    ROTHERHAM.' 


OILLESS 


TROLLEY   BUSHES  &  WHEELS. 


As  supplied  to  all  the  Principal  Overhead  Electric 
Traction  Companies  and  Corporations. 

Write   for   Descriptive  Catalocus  . 

M^fvlTni  FLEMING,  BIRKBY,  &  GOODALL,  LD., 
lilVlfiRSEDOEl,    TORKS. 

LONDON   Oppicb  I      M,    LIMB   STNKKT,    ■  C 


DIRECTORY  OF  MANUFACTURERS   OF  AND  DEALERS   IN 
TRAMWAY  AND  RAILWAY  SUPPLIES  (cmHmud). 

JOINT  PLATES. 

Edgar  Allen  &  Co.,  Ltd.,  Sheffield. 

Hadfield's  Steel  Foundry  Co.,  Sheffield. 

Winby,  L.  P.,  &  Co.,  London,  E.C. 
JOINTS.  RAIL. 

Edgar  Allen  &  Co.,  Ltd..  Sheffield. 

Penney  &  Co.,  London,  EC. 

Thermit,  Limited,  Ix)ndon,  E.C. 

JOURNAL  BOXES. 

Brill  Company,  J.  G.,  London,  S.W. 

LAMPS,  ELECTRIC. 

British  Thomson-Houston  Co.,  Ltd.,  London. 
British  Westinghouse  Elec.  &  Mfg.  Co.,  Ltd., 

London. 
Brush  Elec.  Engineering  Co.,  Ltd.,  London. 
Electric  Construction  Co.,  Ltd.,  London. 
Johnson  &  Phillips,  Charlton,  S.E. 

LIFTING  JACKS. 
Youngs,  Ryland  St.  Works,  Birmingham. 

LIGHTNING  ARRESTERS. 

Bergtheil  &  Young,  London. 

Blackwell,  R.  W.,  &  Co.,  Ltd,,  London,  E.C. 

British  Thomson- Houston  Co.,  Ltd.,  London. 

Johnson  &  Phillips,  Charlton.  S.E. 
LINE  MATERIAL,  ELECTRIC  TRAMWAY. 

Blackwell,  R.  W.,  &  Co.,  Ltd..  London,  EC 

British  Thomson-Houston  Co.,  I^ndon,  E.C. 

Dick,  Kerr,  &  Co.,  Ltd.,  London. 

Dixon,  S.,  &  Son,  Ltd.,  Leeds. 

Electric  Tram.  Equipment  Co  ,  Birmingham. 

Felten  and  Guilleaume.  Mulheim-on-Rhine. 

Fleming,  Birkby,<S:  Goodall,Liver8edge,Yorks. 

Johnson  &  Phillips,  Charlton,  S.K. 

Noakes  and  Sons,  Thos.,  London,  E. 
LOCK-NUTS. 

Bayliss,  Jones  &  Bayliss,  Ltd., Wolverhampton 
LOCOMOTIVES. 

British  Westinghouse  Elec.  &  Mfg.  Co.,  Ltd  . 
London. 

Bruce  Peebles  &  Co..  Ltd.,  Edinburgh. 

Brush  Elec.  Engineering  Co.,  Ltd.,  London. 

Dick,  Kerr,  &  Co.,  Ltd.,  London,  EC. 

Penney  &  Co.,  London.  E.C. 
MOTOR  TRUCKS  (See  Trucks). 
OVERHEAD     TROLLEY     EQUIPMENT.      (See    Line 

Material.) 


FURNACES. 

Meldrum  Bros.,  Manchester. 
GEARS. 

Blackwell,  R.  W.,  &  Co.,  Ltd.,  London,  E.C. 

Brush  Elec.  Engineering  Co.,  Ltd.,  London. 

Electric  Construction  Co.,  Ltd.,  London. 

Elec.  Try.  Equipment  Co.,  Birmingham. 

Greenwood  &  Batley,  Ltd.,  Leeds. 

Winby,  L.  P.,  «&  Co.,  London,  E.C. 
GAS  ENGINES. 

Dick,  Kerr,  &  Co.  Ltd.,  London. 
GENERATORS.    (See  Dynamos.) 
GONGS.    (See  Bells  and  Gongs.) 
GRINDING  MACHINES,  CAR  WHEEL. 

Miller  &  Co.,  Ltd.,  Edinburgh. 
GUARDS. 

Brill  Company,  J.  G.,  London,  E.C. 

Milnes,  Voss  &  Co.,  Birkenhead. 

Tidswell's    Patent    Automatic    Tram    Car 
Guard  Co.,  Bradford. 
HAND  CARS. 

Brill  Company,  J.  G.,  London,  E.C. 
HEADLIGHTS. 

Blackwell,  R.  W.,  &  Co.,  Ltd.,  London,  E.C. 

Brill  Company,  J.  G.,  London,  E.C. 
HEATERS,  ELECTRIC. 

Blackwell,  R.  W,  &  Co.,  Ltd.,  London.  E.C. 
HYDRAULIC  JACKS. 

Youngs.  Ryland  St.  Works,  Birmingham. 
HYDRAULIC  PRESSES. 

Hadfield's  Steel  Foundry  Co.,  Sheffield. 

Miller  &  Co.,  Ltd  ,  Edinburgh. 

Youngs,  Ryland  St.  Works,  Birmingham. 
INDICATORS. 

Ciawthorp  &  Co.,  Leeds. 

Simplex  Accessories  Co.,  I^eds 
INSULATING    VARNISHES. 

Standard  Varnish  Works,  London,  E.C. 
INSULATORS,  TRAMWAY. 

Blackwell,  R.  W.,  &  Co.,  Ltd..  London,  EC. 

British  Thomson-Houston  Co.,  Ltd.,  London. 

British  Westinghouse  Co.,  Ltd.,  London. 

Brush  Elec.  Engineering  Co.,  Ltd.,  London. 

Electric  Construction  Co.,  Ltd.,  London. 

Electric  Tram.  Equipment  Co.,  Birmingham. 

Greenwood  &  Batley,  Ltd.,  Leeds. 

Johnson  &  Phillips,  Charlton,  S.E. 

Noakes  and  Sons,  Thos.,  London,  E. 

IRON  BUILDINGS  AND  ROOFS. 

Graham,  Morton  &  Co.,  Ltd.,  Leeds. 
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DIRECTORY   OF   MANUFACTURERS   OF   AND    DEALERS    IN    SUPPLIES    (continued). 


OIL  BOXES.  I 

Brill  Company,  J.  G.,  London,  E.G. 

OILS. 

Brill  Company.  J.  G.,  London,  E.G. 

PAINT. 

Blackwell,  R.  W.,  &  Co.,  Ltd.,  London,  EC. 
Brill  Company,  J.  G.,  London,  S.W. 
Docker  Bros.,  Ltd.,  London. 

PACKING. 

Hermann  KUhne,  Ltd.,  28.  Victoria  St.,  S.W. 

United  States  Packing  Co.,  Bradford. 
PANELS.  MAHOGANY,  etc. 

Brill  Company,  J.  G.,  London,  S.W. 

Owen  &  Sons,  Ltd.,  Jos.,  Liverpool. 
PERMANENT  WAY  TOOLS. 

Edgar  Allen  &  Co.,  Ltd.,  Sheffield. 

Yates    &    Co.,    Ltd.,   John,    Aston    Manor, 
Birmingham. 
PHOSPHOR  BRONZE. 

Phosphor  Bronze  Co.,  Ltd.,  I-ondon,  S.E. 
POINTS  AND  CROSSINGS. 

Blackwell,  R.  W.,  &  Co..  Ltd.,  London,  E.G. 

Dick,  Kerr,  &  Co.,  Ltd..  London. 

Edgar  Allen  &  Co.,  Ltd.,  Sheffield. 

Hadfield's  Steel  Foundry  Co.,  Sheffield. 

Lorain  Steel  Company,  London. 

Penney  &  Co.,  London.  E.G. 
POLES.  METAL. 

Blackwell,  R.  W.,  &  Co.,  Ltd..  London.  E.G. 

Dick,  Kerr.  &  Co..  Ltd.,  London. 

Johnson  &  Phillips,  Charlton,  S.E. 

Russell.  James.  &  Sons,  Ltd.,  Wednesbury. 

PRINTING. 

Bell  Punch  &  Printing  Co..  Ltd.,  London. 

Tramway  and  Railway  World,  London. 

Whiting  and  Sons,  T.  J..  Ltd.,  I^ndon,  E.G. 
PRESSES,  HYDRAULIC. 

Greenwood  &  Batley,  Ltd.,  Leeds, 

Miller  &  Co..  Ltd..  Edinburgh. 

Youngs,  Ryland  St.  Works,  Birmingham. 
PUBLICATIONS. 

"  Duncan's  Manual." 

"  Manual  of  Electrical  Undertakings,"  Don- 
inglon  House,  Norfolk  Street,  Strand,  W.C. 
PULLEY  BLOCKS. 

Youngs,  Ryland  St.  Works,  Birmingham. 
PULLEYS,  CABLE. 

Dick,  Kerr,  &  Co.,  Ltd.,  London. 

Hadfield's  Steel  Foundry  Co.,  Sheffield. 

Miller  &  Co.,  Ltd.,  Edinburgh. 
PULLEYS,  SHAFTING,  COUPLINGS,  etc. 

Brown  Bay  ley's  Steel  Works,  Ltd.,  Sheffield. 

Edgar  Allan  &  Co.,  Ltd.,  Sheffield. 

Youngs.  Ryland  St.  Works,  Birmingham. 
PUMPS 

Edwards  Air  Pump  Syndicate.  Ltd.,  London. 

Youngs.  Ryland  St.  Works,  Birmingham. 
PUNCHES,  TICKET. 

Bell  Punch  &  Printing  Co.,  Ltd..  London. 

Ticket  Punch  &  Register  Co..  Ltd.,  London. 

Whiting  and  Sons.  T.  J..  Ltd.,  London,  E.G. 

Williamson,  Alfred,  Ashton-under-Lyne. 
RAIL  BENDERS. 

Youngs.  Ryland  St.  Works,  Birmingham. 
RAIL  BONDS. 

Blackwell,  R.  W.,  &  Co..  Ltd.,  London.  E.G. 
Roeblings'  Sons  Co.,  New  York. 

RAIL  CLEANERS. 

Jerrard's  Automatic  Track  Cleaners,  Ltd., 
London,  E. 
RAIL  JOINTS. 

Bayliss,  Jones  &  Bayliss,  Ltd.,  Wolverhampton 

Thermit,  Limited,  London,  E.G. 

Winby,  L.  P.,  &  Co.,  London,  E.G. 
RAIL  LIFTERS. 

Youngs,  Ryland  St.  Works,  Birmingham. 
RAILS. 

Bolckow,  Vaughan,  &  Co.,  Middlesbrough. 

Dick,  Kerr,  &  Co.,  Ltd.,  London. 

Leeds  Steel  Works,  Ltd.,  Leeds. 

Lorain  Steel  Company,  London. 

North  Eastern  Steel  Co.,  Ltd.,  Middlesbro*. 

Penney  &  Co.,  London,  E.G. 
RAILS,  TURNOUTS,  CURVES,  etc. 

Blackwell,  R.  W.,  &  Co..  London.  E.G. 

Dick,  Kerr.  &  Co.,  Ltd.,  London. 

Edgar  Allen  &  Co.,  Ltd.,  Sheffield. 

Hadfield's  Steel  Foundry  Co.,  Sheffield. 

Leeds  Steel  Works,  Ltd.,  Leeds. 

Lorain  Steel  Company,  London. 

North  Eastern  Steel  Co..  Ltd.,  Middlesbro*. 

Penney  &  Co.,  London,  E.C. 
RAILWAY  CARRIAGES. 

Blackwell,  R.  W.,  &  Co.,  Ltd.,  London,  E.C. 

Brill  Company,  J.  G.,  London,  S.W. 

Brush  Elec.  Engineering  Co.,  Ltd.,  London. 
RAILWAY  AND  TRAMWAY  MOTORS,  ELECTRIC. 

Brill  Company,  J.  G.,  London,  S.W. 

British  Thomson-Houston  Co.,  Ltd.,  London. 


RAILWAY  &,  TRAMWAY  MOTORS,  ELECTRIC-. '.«/ 

British  Westinghouse  Co.,  Ltd..  London. 

Bruce  Peebles  &  Co.,  Ltd.,  Edinburgh. 

Brush  Elec.  Engineering  Co.,  Ltd.,  London 

Dick,  Kerr,  &  Co.,  Ltd.,  London. 

Electric  Construction  Co.,  Ltd..  London.         | 

Greenwood  &  Batley,  Ltd.,  Leeds.  j 

Johnson  &  Phillips,  Charlton,  S.E.  I 

ROOFS.  I 

Brill  Company,  J.  G.,  London,  S.W.  | 

Andrew  Handyside  &  Co.,  Ltd.,  Derby. 
SAND  BOXES. 

Brill  Company,  J.  G.,  London,  S.W. 
SNOW  PLOWS. 

Brill  Company,  J.  G.,  London,  S.W. 
SPRINGS. 

Blackwell.  R.  W..  &  Go  .  Ltd..  Tendon.  E.C. 

Brill  Company,  J.  G.,  I^ondon,  S.W. 

Brown  Bayley's  Steel  Works.  Ltd..  Sheffield. 

Tempered  Spring  Co.,  Ltd.,  Sheffield. 

Edgar  Allen  &  Co.,  Ltd.,  Sheffield. 

Hadfield's  Steel  Foundry  Co.,  Sheffield. 
SPRINKLING  CARS. 

Brill  Company,  J.  G.,  London,  S.W. 
STEAM  ENGINES.    (See  Engines.) 
STEAM  VALVES. 

Blackwell,  R.  W  ,  &  Co..  London,  EC. 

Dixon,  S,  &  Son,  Ltd.,  T^eds. 

Noakes  and  Sons,  Thos.,  I^ndon,  E. 
STEEL. 

Edgar  Allen  &  Co.,  Ltd.,  Sheffield. 

Tempered  Spring  (^o..  Ltd.,  Sheffield. 
STEEL  STRUCTURAL  WORK. 

PIdgar  Allen  &  Co.,  Ltd.,  Sheffield. 

Graham,  Morton  &  Co.,  Ltd.,  Leeds. 
STEEL  FORCINGS. 

Edgar  Allen  &  Co.,  Ltd.,  Sheffield. 

Hadfield's  Steel  Foundry  Co.,  Sheffield. 
STONEBREAKERS. 

Edgar  Allen  &  Co..  Ltd.,  Sheffield. 
SWEEPERS 

Brill  Company,  J.  G.,  London,  S.W. 
SWITCHBOARDS  AND  GEAR 

British  Thomson- Houston  Co.,  Rugby. 

British  Westinghouse  Co.,  I^ndon. 

Dixon,  S.,  &  Son,  Ltd.,  Leeds. 

Electric  Try.  Equipment  (>o.,  Birmingham. 

Johnson  &  Phillips,  Chariton.  S.E. 

Kelvin  &  White,  Glasgow. 

Nalder  Bros.  &Thompson,  Ltd.,  London,  E.C. 

TANK  AND  GIRDER  WORK. 

Edgar  Allen  &  Co.,  Ltd.,  Sheffield. 

Graham,  Morton  &  Co.,  Ltd.,  Leeds. 
THERMOMETERS. 

Hermann  Kiihne,  Ltd.,  28,  Victoria  St.,  S.W. 
TIE  BARS. 

Bayliss,  Jones, &  Bayliss,  Ltd.,  Wolverhampton 

Edgar  Allen  &  Co.,  Ltd.,  Sheffield. 

Hadfield's  Steel  Foundry  Co.,  Sheffield. 

Penney  &  Co.,  London,  E.G. 
TICKET  PUNCHES.  (See  Punches). 
TICKETS. 

Bell  Punch  &  Printing  Co.,  Ltd.,  London. 

Glasgow  Numerical  Printing  Co.,  Glasgow. 

Ticket  Punch  &  Register  Co.,  Ltd.,  London. 

Whiting  and  Sons,  T.  J.,  Ltd.,  London,  E.C. 

Williamson.  Alfred,  Ashton-under-Lyne. 
TIMBER. 

Owen  &  Sons,  Ltd.,  Jos.,  Liverpool. 
TOP  COVERS. 

Brush  Elec.  Engineering  Co.,  Ltd.,  London. 

Elec. Try.  &Rly.  Garge.  Works,  Ltd.,  Preston. 

Milnes,  Voss  &  Co.,  Birkenhead. 
TOWER   WAGONS. 

Milnes,  Voss  &  Co.,  Birkenhead. 
TRACK  BRAKES. 

Brill  Company,  J.  G.,  London,  S.W. 
TRACK  BROOMS 

Brill  Company,  J.  G.,  London,  S.W. 

TRACK  TOOLS  AND  APPLIANCES. 

Edgar  Allen  &  Co..  Ltd.,  Sheffield. 

Yates  &  Co.,  Ltd.,  John,  Aston  Manor. 

Youngs,  Ryland  St.  Works,  Birmingham. 
TRACK  SANDERS. 

Brill  Company,  J.  G.,  London,  S.W. 
TRAMWAY  LOCOMOTIVES. 

Brill  Company,  J.  G.,  London,  S.W. 

Brush  Elec.  Engineering  Co.,  Ltd.,  London. 

Dick.  Kerr,  &  Co.,  Ltd.,  I^ndon. 
TRAMWAY  SUPPLIES. 

Bayliss,  Tones,&  Bayliss,  Ltd.,  Wolverhampton 

Bergtheil  &  Young,  London,  EC. 

Blackwell,  R.  W.,  &  Co.,  Ltd.,  London,  E.C. 

Brill  Company,  J.  G.,  London,  S.W. 

Dick.  Kerr.  &  Co.,  Ltd.,  London. 

Edgar  Allen  &  Co.,  Ltd.,  Sheffield. 

Electric  Tram.  Equipment  Co.,  Birmingham. 

Hadfield's  Steel  Foundry  Co.,  Sheffield. 


TRAMWAY  SUPPLIES-foij/. 

Johnson  &  Phillips,  Charlton,  S.E. 

Milnes,  Voss  &  Co.,  Birkenhead. 

Owen  &  Sons,  Ltd.,  Jos.,  Liverpool. 

Tidswells  Car  Guard  Co.,  Bradford. 
TRANSFORMERS. 

British  Thomson-Houston  Co.,  Ltd.,  London. 

British  Westinghouse  Co.,  Ltd.,  London. 

Bruce  Peebles  &  Co.,  Ltd.,  Edinburgh. 

Brush  Elec.  Engineering  Co..  Ltd.,  London. 

Electric  Construction  Co..  Ltd..  London. 

Johnson  &  Phillips.  Charlton,  S.E. 
TROLLEY  HANGERS. 

Blackwell,  R.  W.,  &  Co.,  Ltd.,  London,  E.C. 

British  Thomson-Houston  Co.,  Ltd.,  London. 

British  Westinghouse  Co.,  Ltd.,  London. 

Brush  Elec.  Engineering  Co.,  Ltd.,  London. 

Electric  Tram.  Equipment  Co.,  Birmingham. 

I'leming,  Birkby,  &  Goodall,  Liversedge. 
TROLLEY     WHEELS    AND    HEADS. 

I^rgtheil  &  Young,  London,  E.G. 

Blackwell,  R.  W.,  &  Co.,  Ltd.,  London,  E.G. 

Dixon,  S.,  &  Son,  Ltd.,  Leeds. 

Electric  Try.  Equipment  Co.,  Birmingham. 

Fleming,  Birkby,  &  Goodall,  Liversedge. 
TROLLEY  WIRE. 

Blackwell,  R.  W.,  &  Co.,  Ltd.,  London,  E.C. 

Frederick  Smith  &  Co.,  Salford,  Manchester. 

Roeblings*  Sons  Co..  New  York. 
TRUCKS    CAR. 

Blackwell,  *R.  W.,  &  Co.,  Ltd.,  London,  E.G. 

Brill  Company,  J.  G.,  London,  S.W. 

Brush  Elec.  Engineering  Co.,  Ltd.,  London. 

Dick,  Kerr,  &  Co..  Ltd.,  London. 

Greenwood  &  Batley,  Ltd.,  Leeds. 

Ia)rain  Steel  Company,  London. 

Milnes,  Voss  Sc  Co.,  Birkenhead. 
TUBES.  COPPER  AND  BRASS. 

Russell,  James,  &  Son,  Ltd.,  Wednesbury. 
TYRES. 

Baker,  John  &  Go.  (Rotherham,  Ltd.). 

Edgar  Allen  &  Co.,  Ltd.,  Sheffield. 

Hadfield's  Steel  Foundry  Co.,  Sheffield. 

Winby,  L.P.,  &  Co.,  Tendon,  E.C. 
UNIFORMS. 

Pearse,  J.  Sc  B..  London. 

Pearson,  Huggins  &  Co.,  London. 

VARNISHES. 

Blackwell,  R.  W.,  &  Co.,  Ltd.,  London,  E.G. 

Docker  Bros.,  Ltd.,  London. 

Standard  Varnish  Works,  London,  E.G. 

Tabor,  Trego,  and  Co.,  London,  E. 
VOLTMETERS  AND  AMMETERS. 

British  Thomson- Houston  Co.,  Ltd.,  London. 

British  Westinghouse  Co..  Ltd.,  London. 

Electric  Construction  Co.,  Ltd.,  London. 

Johnson  &  Phillips,  Chariton,  S.E. 

Kelvin  &  White,  Glasgow. 

Nalder  Bros.  &  Thompson,  Ltd.,  London  IC-C. 
WAGONS. 

Milnes,  Voss  &  Co.,  Birkenhead. 
WELDED  JOINTS. 

Thermit,  Limited.  London,  E.G. 
WHEEL  PRESSES. 

Youngs,  Ryland  St.  Works,  Birmingham. 
WHEELS  AND  AXLES. 

Baker,  John,  &  Co.,  Ltd.,  Rotherham. 

Brill  Company.  J.  G.,  London,  S.W. 

British  Griffin  Co.,  Ltd.",  London. 

Brush  Elec.  Engineering  Co.,  Ltd.,  London. 

Edgar  Allen  &  Co..  Ltd.".  Sheffield. 

Glasgow  Railway  Engineering  Co..  Cilasgow. 

Greenwood  &  Batley,  Ltd.,  Leeds. 

Hadfield's  Steel  Foundry  Co.,  Sheffield. 

Miller  &  Co.,  Ltd.,  Edinburgh. 

Penney  &  Co.,  London,  E.C. 
WHEELS  (CHILLED)  WITH  MACHINED  TREADS. 

British  Griffin  Co..  Ia)ndon. 

Miller  &  Co.,  Ltd.,  Edinburgh. 
WHEELS  WITH  WROT  IRON  CENTRES. 

Baker,  John,  &  Co.,  Ltd..  Rotherham. 

(ilasgow  Railway  Engineering  Co.,  Gla.sgow. 
WIRE   COPPER. 

Blackwell,  R.  W.,  &  Co.,  Ltd..  London,  E.C. 

Frederick  Smith  &  Co.,  Salford.  Manchester. 

Henley's  Telegraph  Works  Co.,  Ltd.,  London. 

Johnson  &  Phillips,  C^harlton,  S.E. 

Roeblings'  Sons  Co.,  New  York. 
WIRE,  INSULATED. 

British  Westinghouse  Co..  Ltd.,  London. 

Brush  Elec.  Engineering  Co.,  Ltd.,  Ix}ndon. 

Henley's  Telegraph  Works  Co.,  Ltd.,  London. 

Johnson  &  Phillips,  Chariton,  S.E. 

Roeblings'  Sons  Co.,  New  York. 
WIRE  ROPES. 

Felten  &  Guilleaume.  Miilheim-on-Rhine. 

Johnson  &  Phillips,  Chariton.  S.E. 
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ALBION  CLAY  CO..  LTD.-SYKES' PATENT  CONDUITS 

YEARLY  OUTPUT  3,000,000   duct  feet. 

NO    CEMENT.        NO 

MANDRELS. 

TRUE    BORE.        NO  RISK.                        | 

USED  AT 

USED  AT 

ACCRINGTON 

NEWCASTLE-on- 

ADMIRALTY,  THE 

TYNE 

ASHTON-under-LYNE 

NORTHAMPTON 

ASTON  MANOR 

NORTH  SHIELDS 

ATHERTON 

NOTTINGHAM 

BAKER  STREET  & 

NOTTING  HILL 

WATERLOO  RLY. 

NORTH  METRO. 

BARKING 

TRAMS. 

BARNES 

OBAN 

BARNSTAPLE 

OLDHAM 

BARROW-IN- 

OXFORD 

FURNESS 

PENCE 

BATH 

POPLAR 

BATLEY 

PORTSMOUTH  • 

BATTERSEA 

PRESTON 

BELFAST 

READING 

BIRMINGHAM 

REDHILL 

BERMONDSEY 

REIGATE 

BLACKBURN 

ROCHDALE 

BLACKPOOL 

ROTHERHAM 

BO'NESS 

ROWLEY  REGIS 

BRIGHTON 

SANDRINGHAM 

BURNLEY 

SALFORD 

BURY,  LANCS. 

SHEFFIELD 

BURTON-on-TRENT 

SOUTHAMPTON 

BUENOS  AYRES 

SOUTHEND 

CARLISLE 

SOUTH  SHIELDS 

CAPE  TOWN 

ST.  JAMES' 

CARDIFF 

and  PALL  MALL 

CARVILLE 

STEPNEY 

CHATHAM 

SUNDERLAND 

DOCKYARD 

STALYBRIDGE 

CHESTERFIELD 

SHOREDITCH 

CLYDE  VALLEY 

SWANSEA 

POWER  SCHEME 

THORNHILL 

CLEETHORPES 

LAYING    i 

5YKES'  CONDUITS  AT 

STALYBRIDGE. 

TWICKENHAM- 

COLNE,  LANCS. 

LONDON   UNITED 

CORK 

' 

TRAMWAYS 

CROYDON 

UXBRIDGE 

CROWN  AGENTS 

WAKEFIELD 

FOR  COLONIES 

WALKER  and 

DARLINGTON 

WALLSEND 

DERBY 

WALLASEY 

DEVON PORT 

WALTONon-THAMES 

DEVONPORT 

WARRINGTON 

DOCKYARD 

WATFORD 

DONCASTER 

WELLINGTON,  N.Z. 

DUNDEE 

SMTOH 

OP  3-WAV  OmCULAR   ILeOTRIQ  0ONDUIT8. 

WEST  BROMWICH 

DURBAN,  NATAL 

WEST  HAM 

EAST  HAM 

HAMPSTEAD 

LANCASTER 

LUTON 

WHITBY 

ERITH 

HARTLEPOOL 

LEEDS 

MAIDENHEAD 

WILLESDEN 

EXETER 

HOVE 

LEIGH,  SOUTH 

MARYLEBONE 

WIMBLEDON 

FALKIRK 

HUDDER8FIELD 

LANCS. 

METRON.  ELECTRIC 

WOLVERHAMPTON 

FULHAM 

HULL 

LEWISHAM 

SUPPLY  CO.,  LTD. 

WORCESTER 

GIBRALTAR 

ILFORD 

LINCOLN 

MEXICO,  CITY  OF 

WORTHING 

GRIMSBY 

ISLINGTON 

LONDONDERRY 

MORECAMBE 

WREXHAM 

GOSFORTH 

KEIGHLEY 

LOUGHBOROUGH 

MOTHERWELL 

YARMOUTH,  GT. 

HAMMERSMITH 

KING'S  NORTON 

LOWESTOFT 

NEWPORT,  MON. 

YOKER 

BOX^S:     BCX.NVE'JK.C'rURBRB, 

ALBION    CLAY    CO.,  LIMIT  Kl>, 

Work*  .--WOODVILLE,   near  BURTON-ON-TRENT, 

Chlof  London  Ofnoo(Now  Addro—)—38,  VICTORIA  STREET,  WESTMINSTER,  8.W. 

T-,-»,.»,.      (WORKS-" ALBION.   WOODVILLE." 

f,/-«i.„»..    J WORKS-Nmtlonal   Telephone:   14  SWADLINCOTE.         1 

lelegnmB      1  LONDON— " SEWERAGE,   LONDON." 

"" (LONDON-    , 

5536  QERRARD. 
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MAURICE  GRAHAM. 


WORKS  AND   HEAD  OFFICES: 


PHOTOGRAPH   OF   A   LARGE   COAL   CONVEYING   PLANT    MADE  AND   ERECTED  BY   US   FoR   THE 
SOUTH   WALES   ELECTRIC   POWER    DISTRIBUTION   CO.,  AT   THEIR   WORKS,   PONTYPRIDD. 

London  Olffcex    LENNOX  HOUSE,  NORFOLK  STREET,  STRAND,   W.C, 


[&  CO.,  LD. 

MAKERS   Sl 
ERECTORS 

OF 

CONVEYING 
PUNTS, 
COAL  &  ASH 
HANDLING 
PLANTS, 
SCREENING 
PLANTS, 
AERIAL 
ROPEWAYS, 
TELPHERAGE 
SYSTEMS, 
ETC. 


JOHN  A.  ROEBLING'S 

SONS    COMPANY,   of  NEW  YORK. 

Aieinufacturers  of 

H.C.  Copper  WIRE 

FOR   ALL   ELECTRICAL   PURPOSES. 


The 

"COLUMBIA" 

BOND 

for    Electric    Railways 
and  Tramways. 


(This  Sketch 

show* 

the  Bond 

Complete.) 


HARD   DRAWN   COPPER   TROLLEY   WIRE,    a   Speciality. 

WIRE   ROPE. 


London  Agonto: 

BACK  &  MANSON,  36,  New  Broad  St.,  E.C. 


TklEPHONE   No.:     2592     LONDON    Walu 
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S.  bixoN  &  Son,  L™^^ 

LEEDS. 

TRAMWAY  MANAGERS  SHOULD  SEE 

TURNER'S  POINT  CONTROLLERS  WORKING, 

THEN  THEY  WOULD  BUY  THEM. 


^  ^     ^  •       .  .  4  WHY    NOT    ALLOW    US    TO    ASSIST    IN    RUNNING 

KCDea.t  Orders  now  ii\  Ksiiid. 

nic^ptMi.    wiuic^is»    iww  f^Aiiu.  ..  Y^^j^    SYSTEM    ECONOMICALLY^ 


WE    HOPE   TO   SEE    YOU    AT  THE 


Tramivays  Exhibition, 

WHERE   WE    ARE   SHOWING 

OVERHEAD   LINE  MATERIAL 

IN    GREAT   VARIETY. 

nil  lINCiS  ROUND  WIRE,  COMPLETE.  •  •    Feccler  Pillars,   &.c^ 

ISAAC  BENTLEY  &  CO., 


Adelphi  Works,  Salford,  MANCHESTER. 
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inuu  VATEC  n.  nn 


ESTABLISHED  A  CENTURY. 


T«l«KrAphfe  Address: 


2019 


Ilia       ""  '     iJ        "'   I 


2390 


MANUFACTURERS  OF  TOOLS  AND  APPLIANCES  FOR  TRACK  AND  OVERHEAD  WORK. 
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WHEELS  FOR  ELECTRIC  TRAMWAYS 


CENTRES    FORGED  TYRES    AND    AXLES 

IN    ONE    PIECE  QP 

^^  SPECIAL 

HYDRAULIC  QUALITY 

PRESSURE.  FOR  TRAMWAY  WORK. 


The  Glasgow  Railway  Engineering  Company,  Ltd., 

Helen    Stx*eet,    Gova.n, 


London  Office:     13,    VICTORIA   STREET,    S.W. 


HENLEY'S   CABLES 


LAYING  FOR 

PAPER  INSULATED  5YDNEY 

LEAD  COVERED  CORPORATION 

CABLES  (NEW  SOUTH  WALES.) 


W.  T.  HENLEY'S  TELEGRAPH  WORKS  CO.,  LTD., 

T.iopho„.  HO...  BLOMFIELD   STREET.    LONDON    WALL,    E.C.  T.i.,r.phie  A*<.r^ 

N,T.  Co.,  I44S  *  1464,  London  Wall.       aP.a,  3506,  Central.  "HENLKY'S  WORKS,  LONDON." 
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^mpany,  |imikd. 

ELECTRICAL    ENGINEERS    AND    MANUFACTURERS. 


MOTOR    OPERATED 

OIL    SWITCHES. 


B.T.H.    Motor- ope  rated 

Oil  Switches,  controlling  4 

generators  and   6  feeders, 

at    Lister    Drive    Generat- 

ing Station,  Liverpool  Cor- 

poration. 

USED     BY: 


Newcastle  Electric   Supply  Co. 
Manchester  Copporatlon   Trannways. 
Glasgow  Coppopatlon  Tramways. 
Etc.,  etc. 


Liverpool   Corpopaticn. 
Metropolitan  Tramways. 
Underground   Electric  Railways 
Co.,  of  London,  Ltd. 


Head   Office   and   Works:     RUGBY. 
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(Jmpany,  |irnitd. 

ELECTRICAL    ENGINEERS    AND    MANUFACTURERS. 


B.T.H. 
ELECTRO-MAGNETIC    TRACK 

BRAKE 


ADVANTAGES. 

Accurate  control  is  en- 
sured even  on  wet 
or  greasy  rails. 

The  action  of  the  track 
brake  is  in  no  way 
connected  with  the 
wheel  brakes. 

Skidding  is  eliminated. 

Maintenance  costs  are 
reduced  to  a  mini- 
mum. 

Gradients  can  be  coast- 
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Britisli  Insulated  &  Helsby  Cables 

LIMITED. 

Works :  PRESCOT,  HELSBY  and  LIVERPOOL. 


MAKERS   OF 


ELECTRICAL  C/\BLES  &  WiRES 

FOR  ALL   PURPOSES. 

Paper,  Rubber,  Qutta-Percha,  Silk, 
or  Cotton  Insulated. 


'8  iq.  in.  Extra  High  Tension  Coneentrie 
Cable,  10,000  Tolts  working. 


GONTBACTOBS 

FOB  THE  COMPLETE  EQUIPMENT  OF 

TBAMWAT,   POWEB    TBANSMISSION,   LIGHTING, 

TELE6BAPH  &   TELEPHONE   SYSTEMS. 


MANUFACTURERS  of  Junction  Boxes,  Section  Pillars,  Overhead  Tramway  Gear, 
Bonds,  Switchboards,  Meters,  Telephone  Exchange  Equipments,  Batteries, 
Insulators,  Fire  Alarm  and  Police  Equipments,  Railway  Signals  and 
Blocks,   &c.,  &c. 


HIGH  COHDUCTIVITY  COPPER 


Rolled  or  Drawn  to  any  Wire 
Caugo,  Sootlon  or  Speolfloation. 
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ELECTRIC  TRAMWAY 
DIRECTORY. 

SPECIALLY   COMPILED    FOR 

THE    TRAMWAY    AND    RAILWAY    WORLD. 


MUNICIPAL    TRAMWAYS,   Pages  xxxvi-xliv. 


COMPANY    TRAMWAYS,    Pages  xlvi-Ui. 


MUNICIPAL   TRAMWAYS. 

Aberdeen  Oorporatlon  Tramwasrs,  4,  Broad 
Street,  Aberdeen.  Manager ^  D.  Moonie;  Traffic  Mana- 
ger, J.  D.  Caird ;  EUe.  Eng.,  J.  Alex.  Bell ;  Per.  Way 
Eng.,  Wm.  Dyaok;  ChairmaH  Try.  Com.,  Dean  of 
Guild  Lyon. 

B  Deo.,  1809 ;  14-85  mi.  route ;  25*6  ml.  track ;  S.O. ;  96  lb. 
O. ;  max.  grad.  1  in  18*2 ;  min.  radius,  44  ft ;  span  wires, 
side  and  centre  poles ;  00  wire ;  fixed  trolley;  oontrs.  for 
overhead  equip.,  B.I.  W.,  and  Macartney,  McElroy  and 
Ck>. ;  feeders,  B.I.W.,  Anchor  Gable  Co.,  and  St.  Helen's 
Cable  Co. ;  09  d.  deck  4-\vheel  oars  (26  with  top  ooyers) ; 
car  bodies,  British  Electric  Car  Co.  and  Brush ;  motors, 
Westinghonse  26  h;^. ;  tracks,  Brill.  Current  from  the 
Corporation  Eleo.  Works  at  l'86d.  per  unit ;  generators, 
5  direct  current,  1  Brace-Peebles,  8  Mason  and  Coul- 
son,  1  Westingbouse ;  engines,  8  Willans  A  Robinson 
and  2  I.E.E.,  200  h.p. ;  boilers,  6  B.  ft  W.  (total, 
1,440  kw.)  '  [2-6] 

ABhton-under-IiTne  Oorporatlon  Tramways, 
Tramway  Depot,  Mossley  Road,  Ashton.  Manager  ana 
BeeideiU  Eng.,  Arthur  Coyeney;  Com.  Elec.  Eng., 
Neville  Appelbee ;  Per.  Way  Eng.,  J.  T  Earashaw ; 
Chairman  Try.  Com,,  Coon.  T.  Hallam ;  Vice- 
Chairman,  Coun.  E.  C.  Bainbridge. 
B  Aug.,  1902;  7*26  mi.  route;  11*6  mi.  track;  S.a.; 
96  lbs.  O. ;  max.  grad.,  1  in  10 ;  min.  radius,  40  ft. ; 
side  and  centre  poles ;  000  wire ;  swivel  trolley ; 
oontrs.  for  overhead  equip.,  Macartney,  McElroy  & 
Co. ;  feeders  (paper  lead  covered),  W.  T.  Henley  and 
Callender's ;  6  d.  deck  and  6  s.  deck  cars  (total  12,  with 
4-wheel  trucks) ;  car  bodies,  Dick,  Kerr  A,  Co. ;  motors, 
Dick,  Kerr  &  Co.,  26  h.p. ;  tracks.  Brill  21  E.  Current 
from  the  Ai>hton  Corporation  Lighting  Station  at  lAd. 
per  unit.  Qenerators,  6  2-pole  and  8  multipolar,  P.  R. 
Jackson  and  Siemens  Bros.;  engines,  8  Browett- 
Llndley  and  2  Belllss ;  boilers,  4  Lanes,  and  2  multi- 
tubular; (total  1,960  kw.)  [4-5] 

Aston  Manor  Oorporatlon  Tramwasrs,  Aston. 

Oen.  Manager :  J.  A.  Lycett ;  Traffic  Manager :  B.  W. 
Cramp;  Elee.Eng.:  A.  J.  LawSDn;  ContulHng  Eng., 
Robert  Qreen ;  Chairman :  Aid  W.  Evans,  J.P. 
(Leased  to  the  City  of  Birmingham  Tramways  Co.) 
B  June,  1904 ;  411  mi.  route ;  8- 11  mi.  track ;  8  f t  6  in. ; 
102  lb.  Q. ;  max.  grad.  1  in  15 ;  min.  radius,  87  ft. ; 
side  pole ;  00  wire ;  swivel  trolley ;  contrs..  Brash  Elec- 
trical Engineering  Co.  and  Oeorge  Trentham ;  feeders, 
B.I.W. ;  10  d.  deck  and  6  s.  deck,  all  4-wheel  cars ;  car 
bodies,  Brush  Co.;  motors.  Brush  Co.,  25  and 
.10  h.p. ;  trucks.  Brash  Co.  Power  obtained  from  the 
Corp.  Elec.  Dept.  at  l'75d.  per  unit;  generators,  2 
Dick  Kerr,  1  Westingbouse,  and  2  O.K.C.;  engines, 
3  Ferranti,  I  Bellis,  1  Reavell ;  boilers,  6  B.  &  W.  2  by 
96;  economisers.  Green's;  stokers.  Vicars;  total, 
1416  kw.,  and  750  on  order.  [4-5] 

Ayr  Oorporatlon  Tramwasrs,  Town  Building, 
Ayr.  Oeii,  Manager  and  EUe.  Eng.,  William  Grant ; 
Convener  Try.  Com.t  Coun.  J.  S.  Hunter. 
B  Sept.,  1001;  6  mi.  route;  8  mi.  track;  8.  G.;  901b. 
G. ;  max.  grad.,  1  in  21 ;  min.  radius,  46  ft. ;  side  and 
centre  poles ;  000  wire;  swivel  trolley :  contrs.  for  over- 
head equip.,  Lowdon  Bros.;  feeders,  Callender's 
(solid,  duplicate) ;  17  d.  deck  4-wbeeI  cars ;  oar  bodies. 
Hurst,  Nelson  A  Co. ;  motors,  B.T-H.  25  h.p.  OE.  62 ; 
Hurst-Nelson  tracks.  Current  from  Corporation  Eleo. 
Works,  (l^d.  and  Id.  per  unit) :  generators,  2  Bruce- 
Peebles  ;  engines,  Belliss  enclosed  high  speed ;  boilers, 
Stirling  Boiler  Co. ;  total  400  kw.  [2-5] 

Barklnff  Town  Urban  District  Tramways, 

East  Street,  Barking.  Manager  and  Elec.  Eng.,  A.H. 
Seabrook ;  Con.  Eng.%  C.  C.  Hawtayne;  Chairman  Try. 
Com.,  L.  Crow. 


B  Dec.,  1906 ;  18  mi.  route ;  1-6  mi.  track ;  S.G. ; 
80  lb.  G. ;  max.  grad.,  lln  25 ;  min.  radius,  44  ft. ;  side 
poles  and  flexible  suspension ;  0  wire ;  swivel  trolley ; 
oontrs.  for  overhead  equip.,  B.  W.  Blackwell  A  Co. ; 
feeders,  Henley's  (laid  solid);  7  d.  deck  4-wheel  cars 
(4  with  top  covers) ;  oar  bodies.  Brush ;  motors,  B.T-H. 
26  h.p. ;  tracks,  Peckham.  Current  from  Corp.  power- 
station  (at  Ud.  per  onit,  including  all  lighting); 
generators,  Tnames  Ironworks  Co.  and  Siemens; 
engines,  Allen's  vert.  oomp.  conds. ;  boilers,  4  B.  ft  W. ; 
total,  200  kw.  [2-6] 

Batley  Oorporatlon  Tramways,  Batley,  Yorks. 
Chairman  Try.  Com.,  Aid.  G.  Hirst ;  Vice-Cliairman, 
Coon.  Bagshaw. 

(Leased  to  British  Electric  Traction  Co.,  Ltd.) 
B  Aug.,  1906;  8*86  ml.  route;  6*11  mi.  trnek;  S.G.; 
104  lb.  G.;  max.  grad.,  1  in  9;  min.  radius,  40  ft.; 
span  and  bracket;  00  wire;  swivel  trolley;  contrs. 
overhead  equip.,  B.I.W.  Co.;  feeders,  Callender's, 
8  d.  deck  4-wheel  cars  ;  car  bodies,  British  Elec.  Car 
Co.;  motors,  Westinghonse  86  h.p. ;  tracks.  Brill  21 E. 
Current  from  Corp.  eleo.  works  at  IM.  per  unit. 
Generators,  8  4-pole  J.  Fowler  ft  Co. ;  engines,  8,  Belliss  | 
ft  Moroom  and  1  850  kw.  txi|>le  expansion  Belliss- 
Westinghonse  set;  boilers,  8,  Lanes.,  Clayton  ft  Sons; 
total,  460  kw.  [2-5] 

Belfast  Oity  Tramways,  Tramway  Depdt,  Sandy 
Row,  Belfast.  Oen.  Manager^  Andrew  Nance ;  Traffic 
Manager,  R.  M.  Master;  Elec.  Eng.,\.  A.H.  M'Cowen; 
Per.  Way  BupL,  T.  Lewis ;  Car  Worka  Supt,  A.  A. 
Blackburn;  Cone.  Eng:,  Lacey,  Sillar,  and  Leigh. 
Chairman  Try.  Com.,  Sir  D.  Dixon,  Bart.;  Vlee- 
ChairmoH,  Aid.  W.  Harper. 

B  Under  cons. ;  40  mi.  route ;  80  mi.  track ;  S.G. ; 
106  lbs.  G. ;  max  grad.,  1  in  19 ;  min.  radius,  40  ft. ;  0000 
wire ;  oontrs.  for  complete  equipment,  J.  G.  White 
&  Co. ;  170  d.  deck  4-wbeel  ciirs ;  car  bodies.  Brush 
Co.;  motors.  Westingbouse ;  trucks  Brill,  type 21  E. 
Brush  Co.  makers;  current  from  tramwavs  and 
electricity  dept.;  generators,  8  1,000  kw.,  Westing- 
bouse ;  engines,  8,  B^airbairn,  Lawson,  Combe,  Bar- 
bour Ltd. ;  boilers,  4  Lanes.  [1-6] 

Bexley  Urban  District  Oouncil  Tramways, 

Car  Sheds,  Bexleyheath,  Kent.  Oen.  Manager  and 
Elee.  Eng.,  C.  Mittelhausen ;  Station  8upt.,  H.  Know ; 
Com.  Eng:,  Mordey  and  Dawbarn  ;  Chairman  Try. 
Com.,  W.  V.  Hudson,  J.P. ;  Vice-Chairman^  G.  Sheldon. 
B  Oct.,  1906 ;  6-25  mi.  route :  7*6  mi.  track ;  S.G. ;  901b. 
G.;  max.  grad.,   1  in  14;    min.  radius,  40  ft.;   side 

Eoles  and  span;  Owire;  swivel  trolley;  oontrs.  over- 
ead  equip.,  Dick.  Kerr  ft  Co. ;  feeders  bitumen, 
Anchor  Cable  Co. ;  16  d.  deck  4-wheel  <Murs ;  car 
bodies,  Dick,  Kerr  and  (^o. ;  trucks,  max.  trac- 
tion, Brush  Co. ;  motors.  Dick-Kerr  26  h.p.  enclosed. 
Generators,  Dick,  Kerr  ft  Co.,  2  160  kw.  4-pole,  with 
Hart  Accumulator  Co.'s  battery,  and  Highfield 
booster ;  engines,  Browett,  Lindley  ft  Co.,  2  225  b.h.p 
oomp.  vert,  enclosed ;  boilers,  J.  Eraser  ft  Son,  8, 
Lanes. ;  total,  800  kw.  [2-5] 

Birkenhead  Oorporatlon  Tramways,  Laird 
street,  Birkenhead.  Oen.  Manager,  W.  Wyld ;  Borough 
Elee.  Eng..  W.  Bates;  Borough  8ur.  and  Eng., 
C.  Brownridge;  Chairman  Try.  Com.,  Dr.  H.  Laird 
Pearson ;  Vice-Chairman,  Aid.  T.  Cook. 
B  Feb.,  1901;  18*62  mi.  route;  28*68  mi.  track;  S.G.; 
1001b.  G. ;  max.  grad.,  1  in  13^;  min.  radius,  40  ft. ; 
bow-string  suspension  side  and  centre  poles ;  0*4  wire ; 
swivel  trolley ;  contrs.  for  overhead  equip.,  Blackwell 
ft  Co. ;  feeders,  Callender,  solid ;  cars,  46  d.  deck 
and  14  s.  deck  (29  with  b<^es  and  81  with  single 
tracks,  total  60) ;  car  bodies,  G.  F.  Mihies  ft  Co. ; 
trucks,  Peckham  and  McGuire ;  motors.  Witting 
(T.3)  and  B.T-H.  25  h.p.  (15  cars  have  4  motors). 
Current  from  own  power  stations  at  '797d.  per  unit. 


I     Generators  (Crompton,  Siemens,  Scott  and  Mountain), 

'      6  multipolar;   engines,  4  Willans  ft  Robinson  and  2 

Scott  ft  Mountain,  compound  vertical,  high  speed: 

I     boilers,  7  Lancashire,  Tetlowes' ;  total,  1.476kw.      [2-6] 

Birmingham  Oorporatlon  Tramways,  264a, 
I  Corporation  Street,  Birmingham.  Oen.  Manctger,  A. 
Baker;  EUe.  Eng.,  C.  W.  Hill;  CUy  fag.,  jTPrice ; 
City  Elec.  Eng.,  R.  A.  Chattock ;  Chairman  Try,  Com., 
Aid.  C.  G.  Beale ;  Viee-ChuUrman,  Aid.  W.  Cook. 
B  Jan.,  1904;  mi.  route;  mi.  track;  3  ft.  6  in.; 
106  lb.  G. ;  max.  grad.,  1  in  22 ;  min.  radius,  40  ft. ;  side 
pole,  bracket  arm,  and  flexible  suspension ;  0000  wire ; 
swivel  trolley ;  feeders,  Callender's,  solid ;  90  d.  deck 
bogie  cars ;  car  bodies.  Electric  Rly.  and  Try.  Carriage 
Works;  motors,  Dick,  Kerr  and  Co.,  27  h.p. ;  trucks. 
Brill,  max.  traction.    Current  from  Aston  Manor  elec 


works  at  1^.  per  unit. 


[3Wi] 


Blackburn  Oorporatlon  Tramwasrs,  9,  BaU- 
way  Road,  Blackburn.  Joint  Manager  and  Chief 
Engineer,  LeouRrd  Johnston  ;  JMnt  Manager,  J.  H. 
Cowell ;  Car  Shed  Snpt.^H.  W.  Seymour ;  Chairman 
Try.  Com.,  Aid.  W.  Thompson;  Vice-Chairman, 
Coun.  A.  Nuttall. 

B  March,  1899 ;  1 4  mi.  route :  22*626  mi.  track;  4  ft. ;  92  lb. 
G. ;  max.  grad.,  1  in  16 ;  min.  radius,  80  ft. ;  span  wire, 
centre  pole,  and  side  bracket  arms ;  0*824  wire ;  swivel 
trolley ;  feeders.  Glover  (lead  covered  paper) ;  48  d. 
deck  bogie  cars;  car  bodies,  G.  F.  Milnes  ft  Co.; 
trucks,  Brill  and  Peckham ;  motors,  8  cars  with  2 
26  h.p.  Siemens,  and  40  cars  with  4  20  h.p.  B.T-H. 
Current  from  Corp.  elee.  works  at  1^.  per  unit. 
Generators,  Siemens  and  Mavor  Coulson;  engines, 
BeUUs ;  boUers,  Lancashire  (total  800  kw.)  [«-5] 

Blackpool  Oorporatlon  Tramways,  Blnndell 
street,  Blackpool.  Oen.  Manager,  John  Luicaster ; 
Elec.  Eng.,  C.  Furaess;  Per.  Way  Eng,,  J.  3.  Brodie; 
Chairman  Try.  Com.,  Aid.  J.  Brodie,  J.P. ;  Vice-Chair- 
man.  Aid.  J.  Grime,  J.P. 

B  Oct,  1886  ;  9  mi.  route ;  15  mi.  track ;  S.G. ;  96  lb. 
G.;  max.  grad.,1  in  90;  min.  radius,  86  ft. ;  side  pole 
and  span;  000  wire;  swivel  trolley;  feeders,  B.I.W. 
tod  St.  Helens  Cable  Co.;  61  d.  deek  (86  bogie  and  96 
4^wheel)  cars;  car  bodies,  Milnes  and  others ;  tracks. 
Hurst,  Nelson,  ft  Co.,  max.  traction ;  motors,  B.T-H.(GE. 
62)  27  h.p.  Current  from  the  Corp.  elec.  works  at  l|d. ; 
generators,  Parson's  turbines  (total  600  kw.)        [9-5J 

Bolton  0<»rporatlon  Tramways,  Bradshawgate, 
Bolton.  Otneral  Manager  and  EUe.  Eng.,  A.  A.  Day ; 
Traffi4i  Supt.f  C.  C.  Howard ;  Per.  Way  Bug.,  E.  LI. 
Morgan  (Borough  Surveyor) ;  Chairman  Try.  Com., 
Aid.  J.  Miles;  Vice-Chairman,  Aid.  J.  Harwood. 
K  Nov.,  1899;  26  mi.  route;  40  mi.  track;  S.Q.; 
96  lb.  Q.;  max.  grad.,  1  in  14;  min.  radius,  86  ft.; 
bracket  arms,  span  wire  and  centre  poles ;  0  wire ; 
swivel  trolley ;  contrs.  for  overhead  equip.,  B.T-H.  Go.; 
feeders,  paper  insulated,  B  J.  W. ;  oars,  86  d.  deck  (38  bogie 
and  68  4-wheel,  9  with  top  covers) ;  car  bodies,  Diok  Kerr 
ft  Co.,  and  Brush ;  tracks.  Brill  (21E  and  max.  traotion) ; 
motors,  Dick,  Kerr  &  Co.  and  Westingbouse  85  and 
86  h.p.   Current  from  Electricity  Committee  at  l*10d. 

e»r  unit:  generators,  4  Mather  ft  Piatt  and  2  Dick, 
err  ft  Co.;  engines,  Musgrave,  cross  oompoond; 
boilers,  IS  Lancashire  (Hick,  Hargreaves,  Musgrave) ; 
total  8,800  kw.  [:2-6] 

Bootle  Oorooration  Tramways,  Electricity 
Works,  Pine  Grove,  Bootle  (tramways  worked  by  Liver- 
pool Corp.)  Elec.  Eng.,T.  D.  Clothier;  Chairman  TVy. 
Com.,  Coun.  H.  E.  Wright ;  Vice-Chairman,  Cotrn.  K. 
Hughes. 

B  May,  1900;  4*126 mi. route;  7*75 mi.  track;  S.G. ;  961b. 
G. ;  max.  grad.  1  in  20;  min.  radius,  40  ft.;  bracketB 
and  flexible  suspension  ;   000  wire ;    swivel  trolley  ; 
(Continued  on  page  xzjbIx,) 
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Electric  Tramway  and  Railway  DiR^croRY-con^muec/. 


contra,  for  overhead  equip.,  R.  W.  Blaokwell  &  Co. ;  I  OardlfT     Corporation     Trainwuys,      Central 


feeders,  Callenden;  55  d.  deck  oars;  current  for 
working  cars  on  the  Bottle  lines  is  snpplied  to  the 
Lirerpool  Corn,  from  Bootle  Corp.  elec.  works  at  1^. 
per  onitto  876,000,  Id  all  excess ;  generatora,  5  Parker, 

1  E.C.C.,  2  Bruce-Peebles ;  engines,  6  Belliss,  2 
Ferranti ;  boilers,  Lancashire,  8  Danks,  1  Heaton, 
4  Yates  Sc  Thorn ;  total  2,060  kw.  [2-5] 

Bournemouth    Corporation   Tramwasrs, 

Tramways  Offices,  Lansdowne  Crescent,  Boomemouth. 
Engineer  and  Tr«((fie  Manager,  C.  Barber;  Boro."  Elee. 
Eng.,  I.  Bnlfin;  ChuUrman  Try.  Com.,  Aid.  G.  J. 
Lawson ;  rice-Chairman,  Coon.  F.  J.  Bell. 
B  Jnly,  1902 ;  10*  15  mi.  route ;  16*75  mi.  track ;  8  ft.  6  in. ; 
100  lb.  Q.  ft  66 lb.  slot  rail:  max.  grad.  1  in  9;  min. 
radius,  60  ft. ;  centre  pole,  bracket  arm  and  span  wire ; 
also  a  section  of  conduit  arranged  for  working  in| 
connection  with  trolley  lines ;  contrs.  for  conduit  and 
overhead  equip..  J.  G.  White  A,  Co. ;  00  wire ;  swivel 
trolley ;  feedera.  Callender's  (lead  covered  in  earthen- 
ware  ducts);  68  d.  deck  and  1  s.  deck  cars  (28  with 
4-wheel  and  26  with  bogie  trucks);  car  bodies, 
G.  F.  Milnes  &  Co. ;  trucks.  Brill  (max.  traction)  and 
Peckham  (equal  wheel) ;  motors,  Westinghouse  49  B, 
80  h.p.  Current  from  Corp.  elec.  station,  cost  per 
unit,  I'lld. ;  generators,  4  B.T-H.  multipolar  D-G.; 
engines,  4  Belliss ;  boilers,  4  Lanes.  (Dank  &  Co.) ; 
total  1.168  kw.  [2-6] 

Bradford  Corporation  Tramwasrs,  Central 
Office,  16,  Bridge  Street,  Bradford.  Qen.  Manager,  C. 
J.  Spencer ;  Traffic  Manager,  F.  Schofield ;  City  Elee 
Eng.,  A.  8.  Blackman ;  City  Eng.,3.  H.  Cox;  Per.  Way 
Eng.,  J.  Taylor ;  Chairman  Try.  Com.,  Ck>un.  Jas.  HiU  ; 
Viee-Chairman,  Aid.  Enoch  Priestley. 
K  July,  1896;  68  mi.  route;  96  mi.  track;  4ft; 
1021b.  Q;  max.  grad.,  1  in  10;  min.  radius,  40  ft.; 
span  wire  and  bracket  arm ;  000  wire ;  swivel 
trolley ;  contrs.  for  overhead  equip..  Black  well  ft  Co.. 
Macartney,  McElroy  ft  Co. ;  feeders,  B.I.W. ;  288  d. 
deck  with  4-wheeIs  and  1  s.  deck  bogie  truck  cars; 
car  bodies,  G.  F.  Milnes  ft  Co.  and  Brush ;  trucks, 
Peckham  and  Brush;  motora,  Westinghouse  and 
Witting  Bros.,  80  h.p.  Current  from  Electric  Lighting 
Committee,  at  Id.  per  unit;  generatora,  4  Siemens', 

2  E.C.C.,  2  Bruce  Peebles.  8  Westinghouse  multipolar; 
engines,  8  Willans,  2  Cole,  Marchant,  and  Morley,  1 
Musgrave  ft  Sons ;  boilero,  14  B.  ft  W.,  6  Brown  ft  Ck). 
and  Laird  Bros. ;  total  6,480  kw.  [2-5] 

Bri^rhton  Corporation  Tramwasrs,  Lewes  Road, 
Brighton.  Manager  and  Elee  Eng., 
Chairman  Try.  Com.,  Aid.  H.  Garden. 
B  Nov.,  1901;  9-75 mi. route  ;  17*76 mi. track:  8 ft. 6 in.; 
1011b.  G.;  max.  grad.,  1  in  10;  min.  radius,  40  ft; 
centre,  side  pole  and  span;  000  wire:  swivel  trolley; 
contra,  for  overhead  equip.,  R.  W.  Blackwell  ft  Co. 
and  Corporation;  feedera,  Western  Electric  Co.,  St 
Helens  Cable  Co.,  and  B.I.W.  (lead  covered) ;  60  d. 
deck  4-wheel  cara ;  car  bodies,  Dick,  Kerr  ft  Co.  and  G. 
F.  Milues  ft  Co.;  trucks,  Peckham,  Brill;  motors. 
85  h.p.,  Westinghouse  and  Witting  Bros.,  and  Dick, 
Kerr  ft  Co.;  Current  from  Corp.  lighting  station  at  1^. 

rsr  unit ;  generators,  8  D.C.  Bruce  Peebles  ;  engines. 
Willans  ft  Robinson ;  boilera,  B.  ft  W. ;  total  675  kw. 
ft  326  kw.  storage  battery.  [2-5] 

Burnley  Corporation  Tramways,  Queen'b  Gate, 


Offices,  The  Hayes,  Cardiff.  Manager  cmd  Elee.  Eng., 
A.  Ellis;  Traffic  Inspector,  H.  David;  Per.  Way  Eng.,  I 
W.  Harpur;  Otairman  Try.  Com.,  Councillor  J.  W. 
Courtis;  VicC'Chairman,  J.  Munn.  1 

B   May,   1902;   16  mi.  route;   81  mi.  track:    S.G.; 
1001b.  G.;  max.  grad.,  1  in  28;  min.  radius,  85  ft; 
centre,    side   and    span;   000  wire;    swivel  trolley; 
overhead   equip.,   R.  W.  Blackwell  ft  Co.;   feedera,, 
BJ.W.    (lead   covered  in  Doulton  conduits);  100  d. ; 
deck  and  80  s.  deck  cara  (70  bogie  and  60  4-wheel— 
total,  180  cara) ;  oar  bodies,  Dick.  Kerr  ft  Co ,  Brush  , 
and   Milnes  ft  Co.;   trucks,  Brill  21 E.,  and  Brush; 


R.  O.    Baldwin;    Per.    Way 
Chairman  Try.  Com.,  Coun- 


Rayner:  Traffic  8upt., 
Eng.,  W.  H.  Crabtree : 
oiUor  G.  Smith. 
BJune,  1902; 9 9 mi. route;  11-62 mi  track;  8.G.;  1001b. 
C.G ;  max.  grad.,  1  in  26 ;  min.  radius,  45  ft. ;  bracket 
arm  and  span  wire ;  000  wire ;  swivel  trolley ;  contra, 
for  overhead  equip.,  R.  W.  Blackwell  ft  Co. ;  feedera, 
Callender's ;  25  d.deok  4-wheel  cara ;  oar  bodies.  Dick, 
Kerr  ft  Co. ;  trucks.  Brill ;  motora,  Dick,  Kerr  ft  Co., 
26  h.p.  (type  A.)  Current  from  Corp.  lighting  station 
at  1^.  per  unit ;  generators,  2  Bruce  Peebles  ft  Co., 
and  2  leather  and  Piatt ;  engines,  4  Willans  ft  Robinson; 
boilers,  4  Lancashire  (8  Tetlow's  and  1  Arnold's) ; 
total,  800  kw.  [2-5] 


motora,  Dick,  Kerr  ft  Co.,  Westinghouse  and  B.T.H. 

26  h.p.  Current  from  tramway  power-station  at '89d.  Tv^wAM  n«\wM#««a4>4^«*  tPMtt««fnrA«ra  T/^ur..  u.n 
per  Suit;  generatora,  4  800  kw.  Westinghouse.  2  1,100  ^^  ^rS?*^£^Sf  K^SSJ^S^Tn  kI^  h  S' 
fw.  Dick.  Kerr  ft  Co.;    engines,  4  500  h'p.  and  2  1,600  ,     gj.^i:  ,  ^.^iLr^JT' ^"^^^^^ 


h.p.  Musgraves ;  boilera,  12  Lancashire,  Musgraves, 
80  ft.  by  8  ft ;  total,  1,200  kw.  [2-6]     ' 

Chester  Corporation  Tramwasrs,  City  Road,  I 
Chester.  Manager.  J.  Qarduer;  Elec.  Eng.,  S.  E.  I 
Britton  ;  Per.  Way  Eng.,  I.  M.  Jones ;  Chairman  Try. 
Com.,  W.  Ferguson ;  Vice-Cltairman,  D.  Hewitt 
K  April,  1906;  'l'5  mi.  route;  4-76  mi.  track ;  8 ft  6 in. ; ' 
941b.  G.;  max.  grad.,  1  in  80;  min.  radius,  40;. 
centre  pole,  side  pole  and  span;  00  wire;  swivel 
trolley;  contra,  for  overhead  equip.,  R.  W.  Blackwell  I 
ft  Co.;  feedera,  Callender's  (solid  system) ;  12  d.  deck 
4-wheel  oara;  car  bodies.  G.  F.  Milnes  ft  Co.;  trucks,  I 
Brill  21  p.;  motora,  B.T-H.  Current  from  electric  I 
lighting  dept  at  l}d.  per  unit;  generators,  6  2-pole ' 
Thos.  Pfurker,  Ltd. ;  engines,  8  Belliss  and  Morcom  ] 
150  h.p.  and  8  460  h.p. ;  boilers,  7  B.  ft  W.;  total,  960 
kw.  [2-5] 

Chesterfield  Corporation  Tramways,  Chats- 1 

worth  Road,  Chesterfield.  Manager  and  Boro.  Elec.  I 
£Hp.,  R.  L.  Adand;  Traffic  8upt.,  G.  B.  K.  Ingman; 
Clutlritfan  Try.  Com.,  Coun.  E.  Shentall ;  Vice-Chair- 
man,  Aid.  J.  Pearaon. 

K  Dec.  1904 ;  8*5  mi.  route ;  4-5  mi.  track ;  S.G. ;  96  lb. , 
G.;  max.  grad.,  1  in  20;  min.  radius,  48'5  ft ;  span 
and  side  arm ;  OOUO  wire :  swivel  trolley ;  contra, 
overhead  equip.,  B.I.W.  Co.;  feeders,  B.I.W.  Co.;! 
12  d.  deck  4-wheel  onra ;  car  bodies.  Brush  Elec.  Eng. 
Co. ;  motora,  Westinghouse  25  h.p. ;  trucks.  Brush ; 

Senerator,  4  6-pole  British  Westinghouse  Co. ;  engines, 
Belliss  and  Morcom;    boilera,  6  B.  ft  W.;     total. 
400  kw.  (2-51 

Colchester  Corporation  Tramways.  Colches- 
ter. Oeneral  Manager,  R.  C.  Bullougb;  EUc.  Eng,, 
A.  R.  Sillar;  Per.  Way  Eng.,  H.  Goodyear  (Borough 
Eng.);  Chairman  Try.  Com.,  Coun.  Marshall;  Vice- 
Chairman,  Aid.  E.  J.  Sanders  J.P. 
B  Jnly,  1904 ;  6  mi.  route;  6*75  mi.  track ;  8  ft  6 in. ; 
95  lb.  G. ;  max.  grad.,  1  in  12 ;  min.  radius,  48  ft. ; 
bracket  arms  and  centre  pole ;  00  wire ;  swivel  trolley ; 
contra,  overhead  equip.,  J.  G.  White  ft  Co. ;  feedera, 
Henley's;  16  d.  deck  4-wheel  care;  car  bodies, 
Dick,  Kerr,  ft  Co. ;  motora,  Dick,  Kerr  ft  Co.  86  h.p. ; 
trucks,  Brill  Co.  Power  to  be  obtained  from  the 
Corp  Elec^  Dept. ;  generators,  4  Bipolar,  Siemens 
Bros.,  1  Multipolar,  Mather  and  Piatt  and  1  Multi- 


Stilgoe:  Chairman' Try.  Com.,  Sir.  W.  H.  Crundall, 
J.P.;  Vice-Chairman,  Coun.  F.  G.  Wright,  J.P. 
B  Sept,  1897 ;  8*5  mi.  route ;  4-6  mi.  track  ;  8  ft  6  in. ; 
871b.  G.;  max.  grad.,  1  in  26*7;  min.  radius,  44  ft; 
bracket  suspension;  Owire;  swivel  trolley;  oontrs.  for 
overhead  equip.,  Dick,  Kerr  ft  Co. ;  feedera,  Callender's ; 
17  d.  deck  4-wheel  cara  (i  with  top  cover) ;  car  bodies. 
Brush,  Milnes, and  Elec.  Try.  ft  Ry.  Car. Works;  trucks, 
Peckham  ft  Brill ;  motora,  B.T-H.  and  Dick-Kerr  25  h.p. 
Current  from  Dover  Corp.  Supply  Station  at  S^d.  per 
unit ;  generators,  2  mulUpolar  B.T-H. ;  engines,  2 
Mackintosh  and  Seymour  H.C.C. ;  boilera,  2  B.  ft  W. ; 
total,  200  kw.  [2-5] 

Dundee  Corporation  Tramwasrs,  Town  House 
Buildings,  Dundee.  Manager,  P.  Fisher;  Elec.  Eitg., 
Jos.  Shepherd ;  City  Elec.  Eng.,  H.BiohM,rdaon;  Per. 
WayEfig.,  W.  Mackison ;  Chairman  Try.  Com.,  Coun. 
W.  Brownlee. 

B  July,  1900;  12*6  mi.  route;  28*1  mi.  track;  S.G. ; 
941b.  0. ;  max.  grad.  1  in  10 ;  min.  radius  88  ft ;  side 
running,  principally ;  00  wire ;  swivel  trolley ;  contra, 
for  overhead  equip.,  Blackwell,  and  Lowdon  Bros.; 
feeders,  Callender's ;  48  d.  and  6  s.  deck  can  (24  bc^e 
and  80  4-wheel) ;  car  bodies,  Dick,  Kerr  and  Co., 
Milnes,  Hurat  Nelson  ft  Co. ;  trucks.  Brill  (21  E.  max. 
traction  and  27  G.) ;  motora,  Dick,  Kerr  ft  Co.,  85  h.p. 
(6  cara  have  4  motora  26  h.p.).  Current  taken  from 
the   Dundee   Gas   Commissfonera  at  l|d.  per  unit; 

feneraiora,  6  Parker,  Dick,  Kerr  ft  Co.  4,  6,  ft  8  pole 
).C. ;  engines,  6  WiUans ;  boilers,  8  Lanes.,  Cooper  ft 
Greig,  and  2  water- tube,  B.  ft  W. ;  total,  2,416  kw. 

[2-6J 

Blast  Ham  Corporation  Tramwasrs,  Nelson 
Street,  East  Ham.  Manager cmd  Eng.,  W.  C.  Ullman : 
Chairman  Try.  Com.,  Aid.  J.  Savage. 
B  June,  1901 ;  6*76  mi.  route :  11*5  mi.  track  ;  S.G. ; 
90  lbs;  G. ;  max.  grad.,  1  in  26;  min.  radius,  42  ft; 
side  arm,  brackets ;  0  wire ;  swivel  trolley ;  contra,  for 
overhead  equip.,  Dick,  Kerr  ft  Co.:  feedera,  Callen- 
der's ;  86  d.  deck  4-wbeel  cara  (6  with  top  covera) ;  car 
bodies,  Dick,  Kerr  ft  Co. ;  trucks.  Brill  (21  E.) ;  motora, 
Dick,  Kerr  ft  Co.  25a.  Current  taken  from  Corp. 
generating  station  at  Ifd.  per  unit;  generatora,  6 
multipolar  Dick,  Kerr  ft  Co.;  engines,  Musgrave,  4 
horizontal  comp.  and  1  vert;  boilers,  8  B.  ft  W. ; 
total,  1,976  kw.  (traction,  450  kw.)  [2-5] 


polar,   Siemens  Bros.;    engines,    Davey    Paxman    6, 

Peachc  8,  compound ;  boilera,  4  multitubular,  Davey,  I  Bocles  Corporation  Tramways  (worked  by  the 


Paxman  ft  Co. ;  total,  560  kw. 


[8-6] 


Bumle>.    0«»«.3foiiayer,  Henry  Morley ;  BoroM^fc^fw.  Oroydon  Corporation    Tramways  are  leased 


Eng.,  R.  Birkett;  Boro.  Surveyor,  G.  H.  Pickles. 
Chairman  Try.  Com.,  Aid.  Wm.  Armistead;  Vicer 
Chairman,  Councillor  J.  Catlow. 
B  March,  1901 ;  10*76  mi.  route ;  19'76  mi.  track ;  4  ft : 
102  lb.  G ;  max.  grad.,  1  in  9*8 :  min.  radius,  85  ik. ; 
span  wire  and  bracket  arm ;  000  wire ;  swivel  trolley ; 
contrs.  for  overhead  equip.,  R.  W.  Blackwell  ft  Co  ; 
feedera,  B.I.W.  (lead  covered) ;  88  d.  deck  and  8  b. 
deck  bogie  cara;  car  bodies,  G.  F.  Milnes  ft  Co., 
Dick,  Kerr  ft  Cu.;  trucks,  Brill  (max.  traction)  and 
G.  27;  motora,  B.T-H.  87  h.p.  and  Dick-Kerr  25  h.p. 
(8  cars  with  4  motora).  Current  from  the  Electricity 
Committee  at  lid.  per  unit ;  generatora,  7  2  and  4  pole 
U.C.C.  and  Dick-Kerr:  engines,  8  lior.  Burnley  Iron- 
works and  4  vert.  Belliss  ft  Morcom ;  boilers,  6  Lanes. 
28  ft.  by  7ft.,  with  Underfeed  Stokers:  total  760  kw. 

[12-4] 

Bnrton-on-Trent    Corporation    Tramways, 

Guild  Street  Burton-on-Trent    Oen.  Manager  A  Elec. 
Eng.,  P.  J.  Pringle;   TreMc  Manager,  R.  8.  Pilcher; 
Cone.  Eng:,  Kincaid,  Waller,  Manvilie,  and  Dawson ; ' 
Chairman,  Coxm.  3.  S.  Rowland;  Viee-ChMrman,  Aid.  1 
T.  E.  Lowe.  ' 

E  Aug.,  1908;  6*68  mi.  route ;  8-74  mi.  track ;  8  ft  6  m. ;  j 
90  G. ;  max.  grad.,  1  in  11 ;  min.  radius,  40  ft ;  side  ' 
poles  and  span  wire;  000  wire;  swivel  trolley; 
contrs.  overhead  equip..  R.  W.  Blackwell  ft  Co. ;  1 
feedera,  B.I.W. ;  20  d.  deck  4-wheel  cara  (8  with  top 
covers,  Milnes,  Voss  type;)  car  bodies,  Dick,  Kerr 
ft  Co.;  motora,  Dick,  Kerr  26  h.p.;  trucks.  Brill. 
Current  from  Electricity  Committee  at  2d.  per  unit 
up  to  100,000  units  and  IJd.  afterwards ;  generatora. 
3  100  kw.,  B.T-H.  multipolar  d-c. ;  engines,  8  ver- 1 
tical,  hiffh-speeil,  enclosed,  Willans  and  Robinson; 
boilers.  Lancashire,  3  Yates  ft  Thorn,  and  3  Tinkers ; 


to  the  Croydon  Tramways  Company  (q.v.) 
DarlinjTton  Corporation  Tramways,  Haughtou 

Road.  Darlington.  General  Manager  attd  Elec.  Eng., 
J.  R.  P.  Lnnn ;  Traffic  Manager,  C.  J.  O'Dowd  ;  Cone. 
Elee.  Engtt.,  Kennedy  ft  Jenkin ;  Chairman,  Councillor 
E.  Wooler. 

E  June,  1904  ;  4-87.)  mi.  route;  8*875  mi.  track;  8ft 
6  in. ;  9U  lb.  G. ;  max.  grad.,  1  in  14 ;  min.  radius,  46ft. ; 
side  i>o;e8;  00 wire:  swivel  trolley;  contra,  overhead 
equip.,  British  Elec.  Equip.  Co.;  feeders,  W.  T. 
Glover  ft  Co.,  paper  insulated;  16  s.deck  4-wheel  oara ; 
car  bodies.  Mimes  ft  Co.;  motora,  Westinghouse,  26 
h.p. ;  trucks,  McGuire  Mfg.  Co. ;  current  from  Corp. 
Elec.  Works  at  l|d.  per  unit ;  generatora,  6  Scott  ft 
Mountain  and  2  T.  Parker,  Ltd. ;  engines,  4  Scott  and 
Mountain,  and  2  H.   Allen  and  Co.,  enclosed  high 


Salford  Corporation  q.v.)  Eccles.    Elec.  Eng.,  H.  W. 
Angus ;    Chairman  Try.  Com.,  Aid.  J.  Schofleld ;   Vice- 
Chairman,  Aid.  W.  D.  Kendell,  J.P. 
B   May,  1902;   5  mi.  route;   775  mi.  track;   S.G.; 
1001b.  G.  [2-6] 

Brith  Urban  District  Council  Tramways, 

District  Council  Offices,  Erith.  Elee.  Eng.,  G.  E. 
Heath ;  Cone.  Etige.,  Hawtayne  and  Zeden. 
B  Under  cons. ;  5  mi.  route  :  8*75  mi.  track  ;  S.G. ; 
1001b.,  No.  8.  B.8. ;  max.  grad.  1  in  90;  min.  radius, 
40  ft ;  000  wire  ;  swivel  trolley ;  feedera,  paper  and 
lead  drawn  ;  14  d.  deck  4-wheel  cara  (7  with  top  covers) ; 
car  bodies.  Brush  Co. ;  motora,  Westinghouse  49  B : 
trucks.  Mountain  and  Gibson ;  current  from  own 
power-station;  generatora,  8  rotary,  150 kw.  each; 
engines,  8  Allen  and  2  Belliss ;  boilers,  Lanes.,  2  Spurr, 
Inman  and  8  Yates  and  Thorn ;  total  for  tramways, 
800  kw.  [6-5] 


speed:  boile.R,4  Lanes.,  R.  Taylor  ft' Sons;  traction   Bxeter  Corporation  Tramways,  Town  Hall, 
liltery,  EPS.,  850 amp  capacity;  602 kw.  "*  "  ^-'"-'    nui.,  nm.^  mi   x,    n^^«*^* .  «^,-.    ir,.^ 


[2-6] 

Darwen  Corporation  Tramways.  Town  Hall, 
Darwen.    Manager  d:  Chief  Eng.,  R.  W.  Smi^-SaviUe ; 


Traffic  Manager,  J.  H.  Ellison;   Chairman  Try.  Com. 

Coxm.  E.  Catterall ;  Vice-Chairman,  Coun.  F.  Hindle. 

E  Oct,  1900 ;  4  86  mi.  route ;  7*25  mi.  track ;  4  ft ;  95  lb. 

G. ;  max.  grad.  1  in  9 ;  min.  radius,  86  ft. ;  span  wire 

(some  side  arm  and  centre  pillara);  0  wire;    swivel 

trolley ;  contra,  for  overhead  equip.,  B.I. W. ;  feeders, 

B.I.W.  solid ;  14  d.  deck  cara  (10  with  bogie  and  4  with  4 

wheels,  1  with  top  cover);  car  bodies,  G.  F.  Milnes  ft ;  __  _,.     _  .  *vj_._^  ^  ^  ^,  -._ 

Co.;  trucks.  Brill  max.  traction  and  21  E.;  motors,  Famworttl  XTrbWl   District  OWDOU  Tram- 

Westinghouse  46  and  49  B.,  and    B.T-H.   G.E.   62,!     T^STS.  Albert  Road,  Famworth.    «l^.  Jfa^.,  R.  B. 

.'*?      ^ .  . ^  ?_     ...      .    ,^V\     Leach;  {TfcainaanTVy.  Com.,  Coun.  W.  B.  Richardson. 


Exeter.  Chiei  Officer,  W.  R.  Hederatedt :  Elec.  Eng. 
H.  D.  Munro :  Per.  Way  Eng.,  T.  Moulding;  Chairman 
Try.  Com.,  E.  C.  Perry  (Mayor). 

E  Under  cons.;  5*5 mi.  route;  7  mi.  track;  8 ft  6 in.; 
90  and  92  lb.  G.;  max.  grad.,  1  in  11*5;  min.  radius, 
85ft;  bracket  and  span;  0000  wire;  swivel  trolley; 
contra,  overhead  equio.,  Dick,  Kerr  ft  Co.,  Ltd.; 
feedera,  Siemens ;  12  d.  deck  4-wheel  cara ;  car  bodies, 
Elec.  Rlv.  ft  Try.  Carriage  Works,  Ltd. ;  motora,  Dick- 
Kerr,  36  h.p.  6  A ;  trucks.  Brill  21  E.  Current  obtained 
from  Lighting  Works.  [11-4] 


total  1,660  kw.  (800  kw.  for  traction).  [2-6]  

Bury  Corporation  Tramways,  Rochdale  Road  ^.^^g  iSShP®  «i*  wina^iM?  nSSf; 

DepAt,  Bury.      Manager,  WiUlam    Clough ;    Borough       ^^WvS®' V*     ^'^  Manaaer.  P.  Hardir 

Eng.,  Arthur  W.  Bradley ;  Borough  Elec.  Eng.,  8.  J. 

Watson;  Chairman  Try.  Com.,  r^uncillor  J.  Hall;  Vice- 1 

Chairman,  Councillor  W.  Axhworth.  I 

E  June,  1908;  lu*5  mi.  route;    16 mi.  track;  8.G.; 

102  lb.  G.;  max.  grad.  1  in  16;  min.  curve,  40  ft.;  side  1 

brackets  and  span  wira ;    0  wira ;    swivel    trolley ; 

•ontra.  overhead  equip.,  Macartney,  McElroy  ft  Co. ;  1 

feedera,  St  Helens  Cable  Co.;  28  d.  deck  14  4-wheel,  | 

and  14  bogie  truck  oara ;  car  bodies,  Milnes  ft  Co. ; 

motors,    Westinghouse    80   h.p.;    trucks,    McGuire.  | 

Current  to  be  taken  from  Corp.  elec.  works  at  1^.  j 

per  unit;   Multipolar  generatora,  Siemens;  engines, 


27-80  h.p.     Current  from  Corp.  elec.  works  at   IJd. 

rr  onyt;  generators,  2  Siemens  bipolar,  1  Mather  | 
PLatft  and  1  Bruce  Peebles  multipolar ;  engines, 
4  Bellis^  ft  Morcom ;  boilers,  2  Lanes.,  Yates  ft  Thom ; 
total,  900  kw.  [6-5]     , 

_.:  4.    Victoria 

Oen.  Manager^  F.  Haraing ;  Elee.  Eng., ' 
T.  P.  Wilmshurat ;   Per.  Way  Eng.,  J.   Ward ;   Chair- 
mais  Try.  Cim.,  Aid.  R.  W.  Spnggs. 
E  July.  1904;  G'76  mi.  route;    11*76  mi.  track;  4  f t ; 
95  lb.  G.;    max.  grad.,  1  in  17;   min.    radius,  45ft;  J 
bracket  and  centre  pole;  00  wire;    swivel   trolley; 
contrs.  overhead  equip.,  J.  G.  White  ft  Co.;   feedera, 
Callender's,  solid  system ;  25  d.  deck  4-wheel  truck  1 
cars;   car  bodies  and   trucks,    Brush  Co.;    motors, 
B.T-H.  25  h.p. ;  current  supplied  from  Corp.  Lightini 


Dept.  at  1^.  per  unit;  8  steam  turbine  sets  bv  C.  E.  < 
Parsons  ft  Co. ;  boilera,  6  Lanes,  and  6  B.  ft  W.  water  I 
tube ;  total  for  tramway,  600  kw.  [2-5]     ' 


Belliss  ft  Morcom ;  boilera,  2  Lancashire  (total  550  Doncaster   Corporation     Tramwasrs,     Gray  1 
kw.)  L6-4]     I     Friara  Road  Doncaster.  Manager  and  Elec.  Eng.,  E.  S. , 


E  January,  1902;  4*38 mi.  route;  7*16  mi.  track;  S.G.; 
961b.G.;  max.grad,lin*29:  min. radius, 86ft;  centra 
pole  and  span ;  *824  trolley ;  swivel  trolley;  contra  for 
overhead  equip.,  B.I.W.  and  G.  Hill  ft  Co.;  feedera, 
lead  covered,  B.I.W. ;  18  d.  deck  Ix^e  cara ;  car 
bodies,  Milnes  ft  Co.;  motora,  Westinghouse  49  B 
26  h.p. ;  trucks.  Brill  max.  traction.  Currant  from 
generating  station  at  |d.  per  unit;  generatora,  8 
120  kw.  Lanes.  Dynamo  Co.'s  and  1  260  kw.  Westing- 
house: engines,  8  Browett-Lindley,  1  Bellis  ft  Mor- 
00m ;  iMilera,  8  E.  Danks  ft  Co. ;  total,  610  kw.  [2-5] 
Olasffow  Corporation  Tramways,  46,  Bath 
Street  Glasgow.  Oen.  Manager,  J.  Dalrymple; 
Traffic  8upt.,  L.  Mackinnon ;  Elec.  Eng.,  E.  T.  Goslin ; 
(Itie/  Eng.,  J.  Ferguson;  Chairnuin  Try.  Com., 
Hugh  Alexander ;  Vice-Chairman,  River  Bailie  Steven. 

E  Oct.,  1896;  78*5  mi.  route ;  147  mi.  track ;  4  ft  7f  ms. ; 
100  lbs.  G.;  max.  grad.,  1  in  14;  min.  radius,  31  It; 
cross  span  with  rosettes  and  one  mile  centra  pole 
arranged  for  fixed  under  running  trolleys ;  00  wires  ; 
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fixed  trolley ;  oontrs.  for  overhe«d  equip.,  Macartney. 
MoEUroy  A  Ck>. ;  feeders.  National  Oondoit  Gable  Co.,  | 
paper  insulated  and  lead  covered ;  fl02d.  deck  4-wheel 
and  21  s.  deck  bogie  (total  683  oars);  car  bodies, 
all  made  in  depot  works  except  80  by  Gloucester 
Ry.  Citrr.  A  Wacron  Ck>. :  trucks.  Brill  21  E. ;  motors, . 
Westinghouse  36  h.p..  49  B.,  Witting  Bros.,  B.T-H. ; ' 
current  from  power-station  through  6  sub-stations  at , 
'53d.  per  unit:  generators,  4  2,600  k.w.  (6JW0  v.  three  I 
phase),  2  600  k.w.  (560  ▼.)  DC  and  6  exciter  B.T-H. ;  I 
engines,  2  AUis,  2  Mnsgrave,  2  D.  Stewart  A  Co. 


B  May.  1908  ;  8-5  mi.  route;  4  mi.  track  ;  8  ft.  6in. ; 
90  lb.  G. ;  max.  grad.,  1  iti  12-5 ;  min.  radius.  28  ft. ;  side 
brackets  and  span  wijre;  0  wire;  swivel  troUey; 
contrs.  for  overhead  equip.,  Dick,  Kerr  A  Co. ;  feeders, 
Callender's;  18  d.  deck  4-wbeel  cars;  car  bodies,  Dick. 
Kerr  A  Co. ;  motors,  Dick,  Kerr  ft  Co.  25  h.p. :  trucks. 
Brill;  current  will  probably  be  obtained  from  Notting- 
hamshire A  Derbyshire  Power  Co.,  at  l^d.  per  unit ; 
generator,  1  E.C.C.  D-C. ;  engines,  1  Davey  and  Pax- 
man  ;  boilers,  3  Davy  and  Paxman  ;  total,  350  kw. 

16-4] 


and  W.  H.  Allen  Sons  6  exciter :  boilers,  16  B.  A  W.,   y i-^i.-i-  rfAWM#««a4>4^««  ■!««»««««»«««    i^nnat^nti^t, 

water-tube;  total  U.20O kw.  (and  800 kw.  ior  e.<nier.)V^Vg^O^Oo^ 


[4-6] 

Gloucester    Corporation    I«iirlit    Railway. 

Bristol  Road  Depdt,  Gloucester.  Oen.  Manager  ami 
EUc.  Eng.,  Eklwin  Edwards;  Per.  WaySng.^  R.  Read  : 
Chairman  Try.  <7«iii.,  Ralph  Fream;  Viee-Ckainnan, 
H.  Langley  Smith. 

E  May.  1904;  9mi.  route;  15  mi.  track;  8ft.  6in.; 
9Jlb.  G. :  max.  grad.  1  in  25 ;  min.  radius,  40  ft. ;  side 
pole ;  0  wire :  swivel  trolley ;  contrs.  overhead  equip.. 
British  Elec.  Equip.  Co. ;  feeders,  Callender's  v.B. ; 
80  d.  deck  4-wheel  oars ;  car  bodies,  Brush ;  motors, 
Dick  Kerr  A  Co.,  type  25  B.,  80  h.p. ;  trucks.  Brush ; 
current  supplied  from  corp.  lightmg  station  at  1^. 
per  unit;  generators.  4  G.E.  Co. ;   engines.  2  Willans 


Ayton;  TrajfU  Manager^  W.  Murray;  Chairman  Try. 
Com..  Coun.  H.  J.  W.  Jervis ;  Vice-Chairmati.  Coun 
W.  T.  Pretty. 

B  Nov.  1906;  10*8  mi.  route ;  14-9  mi.  track ;  8  ft.  6  in. ; 
90 lb.  G. ;  max.  grad.,  1  in  11*5;  min.  radius,  40  ft. ;  flex- 
ible suspension  from  poles;  0  wire;  swivel  trolley; 
oontrs.  overhead  equip.,  British  Elec.  Equip.  Co.; 
feeders,  Johnson-Phillips;  86  d.  deck  4-wheel  oars; 
car  bodies.  Brush ;  trucks.  Brush  standard ;  motors. 
Westinghouse,  25  h.p.  Current  to  be  taken  from  Corp. 
Station  at  2d.  per  unit;  generators,  8  AUgemeine 
Electricitats  Gesellschaft ;  engines.  8  ReaveU  A  Co. : 
boilers,  4  Danks  A  Co.  Multitubular   Marine;    total 

ic  Robinson ;   boilers,  4   Lancashire,  and  2  B.  ft  W.  | 

(in  connection  with  refuse  destructor) ;  total,  600  kw.   Keamloy  Urban  District  Oounoil Tramways, 


[1-5] 

Great  Tarmouth  Ck>rporation  Tramways, 

Caitter  Road,  Grent  Yarmouth.  Oen.  Manager^  F.  L. 
Turner;  Elec.  Efig.^  Gordon  Bryant;  Per.  Way. 
Eng.t  J.  W.  Cockrill  (Borough  Surveyor) ;  Cfiairman 
Try.  Com.,  Aid.  F.  Arnold. 


B  June,  1902 ;   4  mi.  route ;  6  mi.  truck ;  8  ft.  6  tu. ; 

901b.  G. ;  max.  grad.,  1  in  27;  min.  radius,  48  ft.;  spHii, 

side  snd  centre    poles;  '409  wire;  swivel    trofley; 

contrH.  overhead  equip..  B.I.  W.  Co. ;  feedera,  Helsby ;  I  Keiffhley  Corporation  Tramways,  Coney  Lane, 

14  d.  deck  4-wheel  cars ;  ear  bodies.  Brush  ;  motors,       Kelghley.    Traffic  Manager,  EUc.  Eng., 


Council  Office.  Kearsley.  Farnworth,  R.S.O.  CUrk 
U.  D.  C,  II.  Martin;  Chairman,  Coun.  J.  Qpenshaw; 
Vice-Chairman^  G.  F.  Cooke. 

B  January,  1902;  1*76  mi.  route;  1*76  mi.  track ;  S.G. ; 
961b.  G.;  max.  grad.  1  in  90;  side  and  centre  poles; 
contrs.  overhead  equip.,  B.  I.  W.  Co.  These  tramways 
are  leased  and  worked  by  Farnworth  D.  C.  Current 
taken  from  Farnworth  U.  D.  C.  lighting  station  at 
2d.  per  unit.  r2-5] 


Brush  26 h.p.  (1,000  A.);  irueks.  Brush.  Current  taken 
from  Corp.  Elec.  Work**  at  2'6d.  per  unit;  genern- 
tors.  2  British  Schuckert;  engines,  Allen  &  Son,  2  sets 
800  h.p.  each ;  boilers,  6  water-tube  B.  dk  W. ;  400  kw. 

[6-4] 

galifax  Ck>rporation  Tramways,  Skircoat  Road, 
Halifax.  Matuiger,  F.  Spencer;  Elec.  Eng.,  W.  M. 
Rogerson ;  Per.  Way  Eng.,  J.  Lord ;  Chairman  Try. 
Com.,  Aid.  T.  Hey;  Vice-Chairman,  Coun.  A.  B^awcett. 


J.  M.  Smyth;    Per.   Way    Eng.,  W.  H.   Hopkinson 
Chairman     Try.     Conu,     Coun.    D.     Driver;     Vice- 
Chairman,  Aid.  J.  Wakehouse. 

E  Get.,  1904 ;  8*5  mi.  route  ;  6*25  mi.  track ;  4  ft. ;  951b. 
G;  max.  grad..  1  in  25;  min.  radius,  60  ft.;  side  pole, 
span  wire ;  000  wire ;  swivel  troUey ;  contrs.  overhead 
equip.,  R.  W.  Blackwell  <fc  Ck). ;  feeders,  W.  T.  Glover 
&  Co.,  paper  and  diatrine ;  10 d.  deck  4-wheel  cars;  car 
bodies.  Brush  Co.;  motors,  B.  T-H.  30  h.p.  G  E.  58; 
trucks,  Brush  Co.  Current  from  Corp.  combined 
power-station  at  l'9d.  per  unit,  from  Tramways  Com- 
mittee. Generators.  8  D-C.  500  volts.,  T.  Parlier,  Ltd. ; 
engines.  8  inverted  enclosed,  W.  H.  Allen.  Son,  A  Co. ; 
boners.  2  Lanes.,  Clayton,  Son,  ft  Co.;  total,  200  kw. 

[4-5] 
and  B.T-H.,  36  h.p. ;  trucks,  Peckham  and  Brush.  \  Kilmarnock  Oorporation  Tramways,  Elec- 1 
Current  taken  from  Corp.  Elec.  Works  at  Ij^.  per  tricity  Works,  Kilmarnock.  EUc.  Eng.  and  Manager,] 
unit;  generators,  7  B.C.C. ;  engines.  7  B^ss  and  a.  H.  Burbidge ;  Traffic  Supt.,  C.  Womersley  ;  Contult- 
Moroom,  PoUitt  *  Wigzell ;  boilers,  8  B.  A  W. ;  total,  |  ing  Kngineen.  Messrs.  Kennedy  and  Jenkins ;  Convener  1 
4,000  kw.  [2-6J      '      rry.  Cost.,  Coun.  J.  B.  Wilson.  J. P. 


B  June.  1898;  85*5  mi.  route ;  49  mi.  street;  3  ft  6  in. ; 
96Ib.  G.;  max.  grad.,  1  in  9*7;  min.  radius.  40  ft.  ; 
centre  and  side  poles ;  00  wire ;  swivel  trolley ;  feeders, 
Callender's  and  B.I. W.  bitumen  and  lead  covered;  94 
d.  deck  and  2  s.  deck  4-wheel  cars  (1  with  top  cover) ;  j 
car  bodies,  Milnes  and  Brush  ;  motors,  Westinghouse  { 


Huddersfleld  Corporation  Tramways,  Power 
Station,  Longroyd  Bridge.  Huddersfleld.  Mcuwger  tt  • 
Elec.  Eng.,  R.  H.  Wilkinson ;  Traffic  A»ei9t.,  T.  HarUey ; , 
Borough  Eng.,  K.  F.  Campbell ;  Chairman  Try.  Com,,  I 
Aid.  T.  H.  Moore;  Vice-Chairmah,  Coun.  T.  Cart-! 
Wright. 

B  Feb.,  1901 ;  28  mi.  route ;  86  mi.  track;  4  ft.  73 in. ; 
98  lb.  G. ;  max.  grad.,  1  in  11 ;  min.  radius,  86  ft.;  bracket 
arm  and  span ;  00  wire ;  swivel  troUey ;  contrs.  for  over- 
head equip.,  Blackwell  A  Co..  B.T-H.,  and  Macartney. 
McElroy  A  Co. ;  feeders,  W.  T.  Henley  (paper  insu- 
lated), and  B.I.W.  (lead  sheathed);  70  d.  deck  cars  (11 ' 
bogie  and  50  4-wheel) ;  car  bodies.  Milnes  A  British 
Electric  Car;  motors,  B.T.-H.  86h.p.  (GE.  58)  and 
Westinghouse  (49  B) ;  trucks.  Brill  (max.  traction)  and 
British  Elec  Gar  (single  trucks) ;  cost  of  current  per 
unit  '89d. ;  generators,  2  Greenwood  A  Batley  and  ' 
1  Mather  A  Piatt  D-C. ;  engines,  1  Combe-Barbour,  2 
Mnsgrave  Corliss  inverted  vert.;  boilers.  Lanes.,  8 
Taylors-Marsden,  1  Horsfleld  ;  total,  1.400  kw.    [2-5] 


E  Dec..  1904;  4-25mi.routa;  4-75  track;  S.G.;  901b.  G; 
max.  grad.,  1  in  24 ;  min.  radius,  45  ft. ;  bracket  arm  i 
and  span  wire ;  00  wire ;  swivel  trollev ;  contrs.  over- 
head equip., R.W. BlackwellftCo. ;  feeders, Callender's. 
jute  insulated ;  11  d.  deck  4-wheel  cars ;  car  bodies. 
Hurst,  Nelson  A  Co ;  motors.  Witting,  Eborall  A  Co. ; 
trucks.  Hurst  Nelson.  Current  from  own  station; 
generators,  2  Dick,  Kerr  A  Co.,  D.C. ;  engines,  2  Belliss 
&  Morcom ;  boilers,  8  Lanes.,  Yatas  &  Thom ;  total, 
240  kw.  *  [12-4J 

Kind's  Norton  dfe  Northfleld  Urban  District 
Oounoil  Tramwasrs,  1<S  Newhsll  street,  Birming- 
ham. Engi.,  C.  H.  Gadsby  and  A.  W.  Cross;  Clerk  to  \ 
the  CoiineU,  E.  Docker ;  Chairman  Try.  Com.,  Coun. 
G.  P.  UnderhiU. 

E  May,  1904;  2*75  mi.  route;  8*25  mi.  track ;  8ft  6 in. ; 
1061b.  G.;  max.  grad.,  Iinl6;  min.  radius.  100ft.; 
brackets  with  flexible  suspensions:  00  wire;  swivel 
trolley ;  contrs.  permanent  way  and  overhead  equip.* 
R.  W.  Blackwell  &  Co. ;  feeders,  Callender's.     [2-6J 


^HSl^irS2^"wm''?^^J&.^£^^^  Kirkcaldy  Corporation  Tramways. Electricity 

Wilkin^nr??^:  J?a'i;-lfi.."A.'^^^  Works,  Victoria  Road.  Kjrkcaldy.,    Manager  ^  Elec. 

C<m.,_  Aid.    F.    Larard ;     Vice-Chairman^   Aid. 


Try. 

Robson,  J.  P. 

E  July,  1H90;  18  mi.  route;  26  mi.  track;  S.G.;  941b.  I 
G. ;  max.  grad..  1  in  20;  luin.  radius,  30  ft. ;  bracket 
arm,  bowstring,  and  span,  0  and  000  wire;  swivel 
trolley ;  contrs.  for  uverboMd  equip.,  Siemens  Hros. ; 
feeders.  Jute,  lead  cased  in  conduits;  116  d.  deck  cars 
(1  bogie  and  115  single  truck,  40  with  top  coverH); 
car  bodies,  Milnes,  Brill,  Brush,  Elec.  Try.  A  Kly.  Car.  i 
Works, Hurst, Nelson d Co.;  motors, Siemens, Westing- 
house, and  B.T-H.  15  h.p. :  cost  of  current  per  unit, 
'64d. ;  generators,  4  Siemens,  1  International ;  engines, 
5  Bellis8«Morcom ;  boilers,  6  Lancashire ;  total  1,500  kw. ' 

[2-5J 

nford  Urban  District  Council  Tramways,  1 

Ley  Street,  Ilford.  Manager,  G.  R.  Spurr ;  EUc.  Eng., 
A.  H.  Shaw ;  Chairman  Try.  Com.,  Coun.  B.  Bailey ;  I 
Vice-Cliairman,  Coun.  P.  F.  Gaunt.  | 

E  March,  1908; 65 mi.  route;  10-5  mi.  track;  S.G.; 
100  lb.  G.;  max.  grad.,  1  in  18;  min.  radius,  40  ft. ;  side 
and  centre  poles:  00  wire;  swivel  troUey;  contrs. 
overhead  equip..  Macartney,  McElroy  A  Co.,  feeders, 
Henlev's.  paper,  lead  covered ;  22  d.  deck  cars  (6  bogie 
and  16  single  truck) ;  car  bodies.  Hurst,  Nelson  A  j 
Co. ;  trucks.  Hurst.  Nelson  (max.  traction) ;  motors, 
B.T-H.,  25  h.p. ;  Current  to  be  taken  from  Council's 


£nj/.,0.  F.  Francis;  Traffic  8upt.,  Jas.  Fisher;  Chair- 
man Try.  Com.,  Coun.  G.  Fergusson. 
E  Feb.,  1906;  5-26 mi.  route;  7*5  mi.  track;  3lt.  6in.; 
871b.  G. ;  max.  grad.,  1  in  11;  min.  radius,  45  ft.; 
bracket  arm  and  span  wire ;  '826  wire ;  swivel  trollev ; 
contrs.  for  overhead  work,  B.I.W.  Co.  and  Helsby 
Cable  Co. ;  feeders,  Henley's ;  22  d.  deck  4-whecl  cars ; 
csr  bodies.  Milnes;  trucks,  Miluos  A  Co.;  motors, 
H.T-H.  28  h.p.  Current  taken  from  Corporation 
Elec.  Station  at  1^.  per  unit;  generators, 5  Laurence 
Scott;  engines,  5,  Browett  Liiidiey ;  boilers,  8, Stirling; 
total,  1,090  kw.  L2-5J 

Ijancaster  Corporation  Tramways.  Thumham 
Street,  Lancaster.  Manager  <f  EUc.  Eng.,  W.  A. 
Tester.  Chairman  Try.  Com.,  Aid.  Wm,  Smith. 
E  Jan.,  1008 ;  8-75  ini.  route ;  4'76  mi.  track ;  S.G. ;  90  lb. 
G.;  max.  grad.,  1  in  10 ;  min.  radius,  86  f  t«;  side  brackets ; 
000  wire ;  swivel  trolley ;  contrs.  for  overhead  equip., 
I.owdon  Bros,  and  R.  W.  Blackwell  di  Co.:  feeders. 
Callender's  vulcanised  bitumen;  10  d,  deck  4-wheel 
cars ;  car  bodies,  Lancaster  Carriage  A  Wagon  Co. ; 
trucks, Brill;  motors,  Westinghouse,  25 h.p.  Current 
supplied  from  Corp.  Elec.  Works  at  2d.  per  unit; 
generators^  4  Westinghouse:  engines,  4  v.c.  Belliss ; , 
boilers,  7  Lancashire,  Foster's ;  total,  1,900  kw.  (com- 
bined lighting  and  tramways).  [2-5]      | 


lighting  station  at  )^.  per  unit;  generators,  8  G.E.C.   Leeds  Corporation  Tramways,  standard  Build 


and  2  Dick-Kerr ;  engines,  5  Willans  A  Robinson  high 
speed;  boilers,  2  B.  <&  W.  <&  2  Dry-back  (Fraser);  total 
1,600  kw.  (760  kw.  for  traction).  [2-5] 

Hkeston  Oorporation  Tramways,  Park  Road, 

Ilkeston.  Manager  <t  EUc.  Eng.,  A.  C.  Gilbert;  Chair- 
man Try.  Com.,  Aid.  S.  Robinson;  Vice- Chairman, 
Councillor  Richards. 


ings,  City  Square,  Leeds.  General  Manager,  J.  B.  | 
Hamilton;  Traffic  Supt.,  A.  Daggett;  Elec.  Eng.,\ 
John  Burbridge;  Chief  Aetitt.,  H.  G.  Jeken;  Per. 
Way  Eng.,  R.  B.  Holt ;  Chairman  Try.  Com.,  Alderman 
J.  Ward ;  Vice-Chairman,  Coun.  R.  P.  Beckworth.  I 

E  July,  1897 ;  42*5  mi.  route ;  81*5  mi.  track ;  S.G. ;  100 1 
lb.  A  106  lb.  G. ;  max.  grad.,  1  in  11 ;  min.  radius,  32  ft. ;  | 


side  and  centre  poles ;  0000  wire ;  swivel  troUey ;  oontrs. 
for  overhead  equip.,  Laing,  Wharton,  A  Down.  Black- 
well  A  Co.,  B.T-H.  Co.  and  Corporation;  feeders, 
Glover's.  Henley's,  and  B.I.W. ;  244  d.  deck  and  1  g. 
deck  (all  4-wheel  cars) ;  car  bodies,  Dick-Kerr,  Brush, 
Brill  (convertible).  B.T-H. ;  motors.  It.T-H.  (GE.  800 
and  58),  Dick-Kerr  (86a).  Brush  (800a)  25  to  87  h.p. ; 
trucks.  Peckbam.  BriU,  Brush.  Current  taken  from 
own  power  station  at  '85d.  per  unit  works  cost ;  genera- 
tors, 2  D-C.  760  kw.  by  Greenwood  A  Batlevand  3  D-C. 
800  kw.  by  Electric  Construction  Co. ;  engines,  3  bor. 
comp.  condens.  90  R.P.M.,  Hick,  Hargreaves,  and 
2 120  R.P.M.,  J.  Fowler  A  Co.,  one  260  kw.  turbo  set 
by  C.  A.  Parsons  A  Co. ;  boilers,  12  Lanes.,  Clayton 
&  Co.;  4,160  kw.  [2-6] 

Leicester  Oorporation  Tramwasrs,  20  and  2S, 

Humberstone  Gate,  Leicester.  Manager  A  See..  A.  F. 
Lucas;  Boro.  ^  Try.  Eng.,  E.  G.  Mawbey;  Retident 
Elec.  Eng.,  T.  R.  Smith;  Chairmun  Try.  Com., 
Coun.  S.   Flint;   Vicr-Chairman,  Aid.  T.  Smith. 

E  May.  1901;  19*26  mi.  route;  85'5  mi.  track;  8.G.: 
1001b.  G  :  max.  grad.,  1  in  16;  min.  radius,  40ft.: 
flexible  suspension,  span  and  centre  poles;  OuO  wire; 
swivel  trolley ;  oontrs.  over,  equip.,  R.  W.  Blackwell  A 
Co. ;  feeders,  W.  T.  Glover  <t  Co. ;  99  d.  deck  single 
truck  cars ;  car  bodies  and  equip.,  Dick,  Kerr  A  Co. ; 
trucks,  21 E.  Brill;  motors,  25A.,  Dick,  Kerr  A  Ca. 
40  h.p.  Current  taken  from  own  power-station ;  gene- 
rators, 3  D-C.  Dick,  Kerr  A  Co.,  6m  kw.  each ;  engines. 
.S  Yates  A  Thom.  vert.  comp.  conds. ;  boilers.  4  Lanes.. 
Yates  A  Thom;  battery,  240  cells.  Tudor  Accumu- 
lator Co.:  l/MWkw.  [3-5] 

XjeifiTh   Oorporation   Tramways,  Town  Hall, 

Leigh,  Lanes.    Elec.  Eng.^  A.  T.  Smith;  Surveyor,  T. 
Hunter;    Chairman  Try.    Com.,   Aid.  W.  J.  Smith; 
Vice-chairman,  Coun.  J.  W.  Unsworn. 
E  Under  cons. ;  4*5  mi.  route ;  7*76  mi.  track ;  S.G. ; 
87  d.  deck  cars.  [8-5] 

I«eith  Oorporation  Tramways.— Morton  Place, 

Leith  Walk.  I-ieith.  Oen.  Manager,  John  Wilson; 
Elec.  Eng.,  A.  Peden  Rutherford  {Burgh  Elec.  Eng.) ; 
Per.  Way,  Eng.,  J.  U.  Findlay  (Burgh  Eng.) ;  Eng.  for 
Scheme,  Jas.  More,  Junr. 

E  Under  cons.;  6  mi.  route;  12  mL  track,  S.G. > 
106-7  lb.  G.;  max.  grad.  I  in  19;  min.  radius,  54  ft.; 
centre  and  side  bracket  poles;  0000  wire;  swivel 
trolley ;  contrs.  overhead  equip..  B.  I.  W.  Co.,  H.  Dixon 
A  Bon.  and  Corp<>ration  ;  feeders.  B.  I.  W. ;  86  d.  deck 
4-wheeI  cars  (6  with  top  covers) :  car  bodies.  Brush  Co. 
and  Klec.   Rly.  A  Try.  Carr.  Works,  Ltd.;   uiotorts 

B.  T-H.  G.E.  64  and  Brush  Co.  1002  B.  25  h.p. ;  trucks. 
Brill,  B.  T-H.,  and  Elec.  Rly.  A  Try.  Carr.  Works. 
Current  to  be  supplied  from  own  Electric  Light 
Station ;  generators,  Crompton  2-850  kw..  SUverlown 
1-800  kw.,  Bruce  Peebles  1-600  kw. ;  exiffines,  8  Jas. 
Howden  A  Co.,  and  2  Belliss  A  Morcom ;  boilers,  B.  A 
W.  1 .  and  SincUir,  6  Lanes. ;  total,  1.600  kw.      [6-5] 

Lincoln  Oorporation  Tramw^ays,  Brayford  side 

North,  Lincoln.  Oeneral  Manager  and  City  Elec.  Eng., 
Stanley  Clegg ;  Chairman  Try.  Com.,  Coun.  C.  Pratt. 
(Proposed  electrification  on  the  G.B.  Surface  Contact 
System). 
K  Under  cons.;  1*75  mi.  route;  8  ml.  track;  S.G. ; 
100  lbs.  G. ;  feeders.  Callenders.  vulcanised  bitumen ; 
8  double  deck  4-wheel  cars  (2  with  top  covers) ;  car 
car  bodies,  Brush  Elec.  Eng.  Co. ;  motors.  Westing- 
house 25  h.p.  and  30  h.p.  46  M.  and  200 ;  trucks.  Brush 
radial.  Current  from  own  power-station  charged  to 
Tramways  dept.,  at  2d.  per  unit;  generators,  7 
Laurence  A  Scott  and  1  Bruce  Peebles  (compound  for 
traction);  engines,  7  Willans  and  1  Howden,  high 
speed ;  boilers,  4  Ruston,  Procter,  and  1  Tinker  marine 
type  dryback,  1  Climax  water-tube,  Rowland  A  Co. ; 
562  kw.  ri-6J 

Liverpool    Oorporation    Tramways.  6.  Rir 

Thomas  Street,  Liverpool  General  Manager,  C.  R. 
Bellamy;  EUc.  Eng.,  A.  Clougb ;  Traffic  Manager,C.  W. 
Mallins  ;  Per.  Way  Eng.,  J.  A.  Brodie ;  Chairman 
Try.  Cotn.,  Aid  Sir  C.  Petrie ;  Vice'Cliairtnan,  Aid. 
F.  Smith. 

B  Nov..  1896;  57  mi. route;  108  mi.  track;  S.G.;  961b. 
G. ;  max.  grad.,  1  in  14;  min.  radius,  40  ft. ;  centre,  side 
pole,  and  span  wire ;  000  wire ;  swivel  trolley ;  contrs. 
overhead  work,  Blackwell  A  Co. ;  feeders,  Callender's: 
467  d.  deck  and  12  s.  deck  cars,  464  single  truck,  and 
15  bogie  (total,  479)  860  with  top  covers ;  car  bodies, 
Dick,  Kerr  A  Co. ;  motors,  Dick,  Kerr  A  Co.,  35  and 
35  h.p.;  trucks,  Brill.  Current  taken  from  Electric 
Lighting  Committee  at  l*I2d.  per  unit;  ]8  Siemens 
generators ;  engines.  18  Willans ;  boilers.  42  Lanes. : 
21,696  kw.  [%-S] 

Ijondon  Oounty  Oounoil  Tramways,  8O8,  Cam- 
berwell  New  Road,  London,  S.E.    Chi^ Officer^  A.  L. 

C.  Fell ;  Traffic  Manager,  J.  K.  Bruce  ;  EU*:  Eng., 
J.  H.  Rider;  Rolling  Stock  Supt.,  J.  Bowden;  Per. 
Way  Eng.,  J.  Welling;  Chairman  Try,  Com.,  J.  A. 
Baker :  Vice-Chairman,  D.  S.  Waterlow. 

E  May,  1908;  46*75  mi.  route;  84-75  mi.  track:  S.G.; 
104  lb.  G. ;  max.  grad.,  1  in  22;  min.  radius.  46  ft. ;  con- 
duit system,  centre  slot;  contrs.  for  conduit  and 
track,  J.  G.  White  A  Co.,  Dick,  Kerr,  A  Co.,  and 
Wm.  Grimtbs  A  Co.;  feeders,  B.I.W.  A  Helsby  and 
Siemens ;  400  d.  deck  (200  with  bogie  and  200  with  4 
wheels)  101  with  top  covers;  car  bodies,  Elec.  Rly.  d 
Try.  Car.  Works,  Brush  Co.,  and  British  Elec.  Co. ; 
motors,  Dick-Kerr  and  \Vestingbouse85h.p. ;  trucks. 
Brill  and  McGuire :  generators  (temporary  plant  pend- 
ing completion  of  large  station),  2  D-C.  600  volta  and  2 
8-phase  6,600  volts,  l,6ti0  kw.,  Dick-Kerr  generators; 
engines,  4  2,500  h.p.  Ferranti  vertical  compound: 
boilers,  Stirling  wster-tube,  3,000 kw.;  generated  by 
Council's  own  plant,  steam  supplied  by  South  London 
Elec.  Supply  Corp. :  price  per  unit,  l'40d.  to  l*60d.  for 
steam ;  total,  6,000  kw.  [:t-5] 

{Comtknued  on  page  aAii.) 
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KARRI  AND  JARRAH 

FORM  THE  MOST  SANITARY  AND  DURABLE  WOOD  PAVING. 


KARRI  & 
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FOR  TRAMWAY 

SLEEPERS, 
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TIMBERS. 


EAST    STREET,    SOUTHAMPTON,    KARRI    LAID    MAY,    1898. 


LARGE  STOCKS  AT  SAWMILLS,  PURFLEET 


-ON- 
THAMES. 


KARRI  AND  JARRAH 


FOR    PARTICULARS    AND    PRICES    APPLY    TO 


MILLARS'  KARRI  &  JARRAH  Co.  (1902)  Ltd. 


Head  Offlee,  72,  BISHOPSGATE  STREET, 
LONDON,  E.O. 


**JAIIIIAH,  LOMDOM." 


MattOffiAl  T*l«phon«  Mt 
9—  LONDON  WALL. 
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Electric  Tramway  and  Railway  Directory -continued. 


Lowestoft  Corporation  Tramways.  Norwich  , 

Hoad,  Ijowestoft.  Manager  and  Klec.  Eng.,  O.  A.  I 
Bruce:  Cohm.  Eng.^  W.  C.  C.  Hawtayne;  Chairman^ 
'iVw.  Cinn.t  Coun.  Lancelot  P.  Orde  (Mayor). 
K  July,  1908:  4-7>  mi.  route ;  0*39 mi.  track :  3 ft.  6 in. ; 
llVi  lb  (t.;  max.  grnd..  1  in  tJ7;  rain,  radius.  86  ft.; 
side*  poles  and  bracket  arms ;  00  »  wire ;  swivel  trolley ; 
contrs.  overhead  equip.,  R.  W  Blackwell  A  Co.  ; 
feeders,  Callender's;  15  d.  deck  and  4  s.  deck  cars 
(4  bogie  and  15  4-wheel  trucks);  car  bodies,  Milnes 
and  Co. ;  motors,  Westinghouse  25  h.p.  No.  4G ;  trucks. 
MilncH.  Current  from  Corp.  Elec.  Works  at  2i'1. 
l»er  unit;  generators.  6  6  and  8  pole  B.T-H.  Co.,  and 
1  FiancH.  Dynamo  Co. :  engines.  2  Browett  Lindley, 
1  Willans  and  Robinson,  and  2  Musgrave :  boilers,  4 
B.  &  W.  water  tube,  and  1  Musgrave  dry  back  marine ; 
total.  1,475  kw.  [2-61 

Maidstone  Corporation  Tramways,  Fair- 
meadow,  Maidstone.  Oen.  Mnnnger  and  Kite.  Eng., 
E.  K.  Uoadley;  Pn-.  Way  Kng.,  T.  P.  Bunting;  Com. 
Eng.,  8.  Sellon  ;  Chairman  Try.  Cam.,  Aid.  K.  Vaughan. 
E  July,  1004;  2  mi.  route;  2-25  mL  track;  8ft.  6iii.; 
951b.  O. ;  max.  grad.,  1  in  14 ;  roin.  radius,  45  ft. ;  span 
wire  and  side  pole ;  0  wire ;  fixed  and  swivel  trolleys ; 
contrs.  overhead  equip.,  Dick,  Kerr,  A  Co. ;  feeders, 
Henleys;  7  d.  deck  4- wheel  cars;  car  bodies,  Dick, 
Kerr,  A  Co.;  trucks,  Brill;  motors,  Dick- Kerr 25 h.p. 
Power  supplied  by  the  Corp.  Elec.  Dept.,  2d.  flrnt 
200,000,  12d.  next20O,00O,  and  1  id.  afterwards  ;  genera- 
tors. 2  15Ukw.  Westingliouse,  and  8  Parker;  engines, 

5  Pcache  high-speed,  bv  Davey  Paxman  ;  boilers,  4 
Davey  Paxman.  economic ;  total,  800  kw.  [2-5] 

Manchester  Corporation  Tramwasrs,  &5,  Pic- 
c'Adilly,  Manchester.  Qfrneral  Manager,  J.  M. 
McElroy;  Tra^  Sup.,  J.  T.  Oakes;  Klec.  Kng. 
(overhead  equip,  dept.),  J.  J.  McMahon;  Per.  Way 
Bug.,  H.  MattiuKon ;  Chairman  Ti'y.  Com.,  Coun- 
cillor D.  Boyle;  Viee-Chairman,  Councillor  W.  H. 
Wainwright. 

B  June,  1901;  85*5  mi.  route;  149*5  mi.  track;  S.O;  1021b. 
O.;  max.  griful.,1  in  11-9;  min.  radius,  85  ft. ;  mostly 
span  wire  (some  centre  poles):  0'4in.  wire;  swivel 
trolley ;  4G7  d.  deck  and  20  s.  deck  oars,  162  bogie  and 
805  single  truck  (14  with  top  covers) ;  car  bodies,  Milnes 
and  Brush:  motors,  B.T-H. Co.,  Westinghouse,  and 
Dick-Kerr  25  and  86  h.p.  (25A.  and  35A.) ;  trucks,  Brill, 
Peckhani,  and  Brush.  Current  taken  from  Corp. 
Elec.  Works  at  l-49d.  per  unit.  L8-5J 

Middlesex  County  Council  Liffht  Railways, 

MiddleKcx  Ouildhall,  Westminster,  H.W.,  County 
Knif.,  H.  T.  Wakelam,  M.I.C.E. ;  Chairman  of  Light 
Jiathvtiyit  Com.,  Sir  Pnincis  Ck>ry-Wright;  Virr-Chair- 
man,  H.  Nield.  These  liight  Railways  will  l)u  leased 
to  the  Metropolitan  Electric  Tramways,  Ltd. 
E  AugUHt,  1904;  6-5  mi.  route;   18-25  mi.  track;   S.O. 

[2-51 

Middleton  Corporation  Tramwuys.  Con»uiUng 

Eng$.,  Ijaoey,  Cfirehugh,  and  Hillar;  Chc^rman  Try. 
Com.,  Aid.  J.  Aspell. 

B  (under  cuns.) ;  2-5  mi.  route ;  5  mi.  track  ;  H.G. 
(Worked  by  the  Manchester  Coq^oration  Tramways.) 

12-51 

Nelson  Corporation  Tramways,  f'liarU-K  street, 

Nelson.  Manager  and  Klec.  Eng.,  W.  A.  Fraser; 
Itoro.  Surveyor,  B.  Ball;  CImirman  Try.  Com.,  Aid. 
Wm.  Reed. 

E  Tramway,  Feb.,  1903  (leased  to  Jiurnley  Corpora- 
lion  2*75).  and  light  railway,  February.  1908;  0*75  mi. 
tramway  and  2  mi.  light  ry.  route ;  2*75  mi.  tramway 
and  2*75  m.  light  ry.  track ;  4  ft. ;  107  lb.  O. ;  max. 
grad.  1  in  11 ;  min.  radius,  40  ft. ;  span  wire  and  poles ; 

000  wire;  Hwivcl  trolley;  oontrs.  overhead  equip., 
Blackwell  ft  Co.;    feeders,  Oallender's  solid  system; 

6  d.  deck  4-whee],  nnd  8  s.  dock  bogie  cars  (1  with 
top  cover);  bodies,  B.T-H  and  Dick.  Kerr  &  Co.; 
motors,  B.T<>H.,  Dick,  Kerr  &  Co.  35  h.p.;  trucks. 
Brill.  Current  from  Corp.  Elec.  Works  at  2d. 
I)er  unit;  generators,  8  200  kw.  and  1  400  kw. 
Bruce  Peebles;  engines.  8  850  h.p.,  and  1  660  h.p. 
Willans  and  Robinson ;  boilers,  2  liancS.  8  ft.  by 
:m  ft.  (E.  Dank  A  Co.) ;  total  600  kw.  |2-5J      | 

Newcastle-upon-Tsme  Corporation  Tram- 1 
wasrs.  Manors,  Newcastle.  Manager  dt  Elec.  Eiig.,  1 
Kraest  Hatton ;   Traffic  Supt.,  ;  Per. 

Way  Kng.,  F.  J.  Edge ;  Chairman  Try.  Com.,  Aid. 
J.  B.  Ellis;  Viee-Chairwumt  Coun.  J.  H.  Rodgers. 
E  Dec.,  1901 ;  18*25  mi.  route;  88  mi.  track ;  S.O. ;  101  lb. 
(I. ;  max.  grad.,  1  in  18*6 ;  min.  radius,  85  ft. ;  centre 
running  span  wire  and  bracked;  0*4  wire ;  swivel  I 
trolley ;  contrs.  for  overhead  equip.,  B.I.W.  Co. ; 
feeders.  B.I.W.  Co. ;  77  d.  deck  and  88  s.  deck  oars  1 
(total  165—88  4-whoeI  and  82  bogie);  car  bodies, 
Hurst,  Nelson  A  Co.,  Brush;  njotors,  B.T-H.  Co.;  I 
((IE.  58)  and  Westingbouse  (40  and  80) ;  trucks,  Brill 
(27G  and  21E).  Current  obtained  from  own  power- 
station  at  '34d.  per  unit ;  generators.  4  Wewtinghoiise, ' 

1  Bruce  Peebles;  engfnes.  1  Willans  800  h.p.,  2  Coatcs 
1,000  h.p.  each,  1  Wallscnd  2,000  h.p..  and  1  Coiites 
3,000  h.p.;  boilers,  12  Lanes.  (T.  Beelcy  and  Co.); 
5,000  kw.  ri2-l] 

Newport   (Mon.)    Corporation    Tramwasrs, 

Town  Hall.  Newport.  Mattager  tt  Elec.  Kng.,  H. 
lk>llings  Bishop;  Per.  Way  Eng.,  R.  H.  Haynes; 
Chairman  Try.  Com.,  Coun.  W.  H.  Brown;  Vice- 
'^hairman,  Coun.  T.  8.  Oower, 

E  April,  1908;  65 mi.  route;  18 mi.  track;  S.G.;  961b. 
(I.;  max.  grad.,1  in  10;  min. radius, 85 ft.;  span  wire; 
0  and  (X)  wire ;  swivel  trolley ;  contrs.  overhead  equip.. 
W.  T.  (ilovcr ;  feeders,  Henley ;  40  d.  deck  4-wheel  truck 
ears;  car  bodies,  Milnes  80.  Dick-Kerr  10;  motors. 
Wostinghousc  30,  Dick,  Kerr  &  Co.  10  25  h.p.  and  30 
h.p.;  trucks,  Peckhani  30,  Brill  10.  Current  from 
Corp.  Elec.  Works,  at  1^.  per  unit;  generators.  8 
Witting  Bros.,  slow  speed;  engines,  3  Markham 
cross  compound  vertical ;  boilers,  6  B  &  W. ;  1,800  kw. 

[3-5] 

Northampton   Corporation  Tramways,  st. 

James*,  Northampton.  Manager,  J.  Oottschalk ;  Eire. 
Eng.,  J.  C.  McMabon;  Chairman  Try.  Com.,  Aid.  H. 
Wooding;  Vice-Chalrmaii,  Coxxn.  H.  Martin. 


K  July,  1904 ;  5*5  mi.  route ;  96  mi.  track ;  3  f 1. 1 
Gin. ;  901b.  G. ;  max.  grad.  1  in  17;  min.  radius, 
66ft.;  side  pole  and  span;  000  wire;  swivel  trolley; 
contrg.  overhead  equip..  Brush  Elec.  Kng.  Co. : 
feeders,  Siemens  Bros.,  lead  covered;  20  d.  deck 
4-wheel  cars ;  car  bodies,  Dick,  Kerr  &  Co. ;  motors, 
Dick,  Kerr  Sc  Co.,  27  h.p.  enclosed :  trucks,  Brill, 
B.  ^;  generators,  3  International  Elec.  Eng.  Co.; 
engines,  Willans  and  Robinson,  8  vert.  cond. ;  boilers. 
Davey  Paxman  2  Economic ;  total,  620  kw.  [2-5] 

Nottingham  Corporation  Tramwasrs.  Beast 
Market  Hill,  Nottingham.  General  Manager,  John 
Aldworth:  r»-^  Sup/.,  H.  Morlev;  City  Elec.  Eng., 
H.  Talbot;  Per  Way  Eng.,  Arthur  Brown  (City 
Eng.);  Chairman  Try.  Com.,  Aid.  Brownsword; 
Viee-Chairman,  Aid.  Sir  J.  T.  MoCraith. 
K  Jan..  1901;  16*25  mi.  route;  80*5  mi.  track;  S.G.: 
1071b.  G.;  max.  crad..  1  in  11*5;  min.  radius,  40  ft; 
centre  and  span;  000  wire;  swivel  trolley;  contrs. 
overhead  equip.,  R.  W.  Blackwell  A  Co.  and  Corpora- 
tion ;  feeders,  Callender*a  bitumen ;  105  d.  deck  oars 
(16  with  bogie  and  89  4-wheel)  12  with  top  covers ;  oar 
bodies.  Dick-Kerr  and  Milnes;  motois.  Dick-Kerr, 
U.T-H.,  and  Westinghouse,  25,80.  and  85  h.p.  (10  oars 
with  4  motors);  trucks.  Brill.  Current  taken  from 
Corp.  Elec.  Works,  at  l'25d.  per  unit;  generators, 
a  Siemens;  engines,  Willans  and  Robinson;  boilers, 
liancashire :  2,640  kw.  [3-5] 

Oldham    Corporation  Tramwuys,  Waiishaw 

Depot,  Oldham.  Gen.  Maiuiger,  Lewis  Slattery; 
Boro.'  Elec.  Eng.,  8.  W\  Newington  ;  Traffic  Supt., 
A.  Woolstencrof t ;  Chairman  Try.  Com.,  Councillor 
J.  8.  Dronsfield,  J.P. ;  Vice-Chaimtan,  Councillor  8. 
Dunkerley. 

K  Dec.,  1900;  22*5  mi.  route;  84*75  mi.  track;  8.G.: 
100  lb.  G.;  max.  grad.,  1  in  11;  min.  radius,  40  ft.; 
centre  pole  bracket  arm  and  span;  000  wire;  swivel 
trolley;  contra,  for  overhead  equip.,  W.  T.  Glover 
A  Co.;  feeders.  Glover  A  Co.,  lead  covered;  56  d. 
deck  and  24  s.  deck  (14  bogie  and  66  4-wheel  trucks, 
11  with  top  covers);  car  bodies.  Dick,  Kerr  A  Co.; 
trucks.  Brill  21  E. ;  motors,  Dick,  Kerr  A  Co.  25  h.p. 

25  A.  Current  taken  from  Corp>  elec.  works  at 
l*5d.  per  unit;  generators,  12  Siemens  A  Co.,  4 
Hall  A  Co..  and  1  Parsons;  engines,  16  Willans  & 
Robinson,  and  1  Parsons ;  boilers,  8  Lanes.,  8  Marine, 
8  Climax;  2,750  kw.  [2-5  J 

Perth   Corporation   Tramways,  Town   Hall, 

Perth.  Oen.  Mamtger,  John  Lambert:  Chairman  Try. 
Com.,  Coun.  Macnab.  Conx.  Engt.,  Kincaid,  Manville, 
Waller  &  Dawson. 
E  Under  cons.;  4  mi.  route;  4*5  mi.  track;  3  ft.  6 in.; 
contrs.  overhead  equip,  and  i>erroanent  way,  R.  W. 
Blackwell  &  Co. :  feeders,  Callender's;  carstuid  e<|nip- 
mont,  Hurst,  Nelwm  &  I^k  1*2-5 1 

Plsrmouth  Corporation  Tramwasrs,  15,  Kirinn- 

ton  Street,  Plymouth.  Manager,  C.  R.  Everson; 
Eire.  Ewj.,  K.  J.  Okell ;  Chairman  Try.  Com.,  Coun. 
R.  R.  Monk. 

E  Sept.  1899;  7**i5  mi.  route;  12*26  mi.  track ;  8 ft.  6  in. ; 
92  lb.  G. ;  max.  grad.,  1  in  18;  min.  radius,  85  ft;  side 
brackets  and  span  wire;  00  and  OOOU  wire;  swivel 
trolley ;  c^mtrs.  for  overbed  equip.,  Blackwell  A 
Va).',  feeders,  Callender'M  and  B.I.W.;  80  d.  deck 
4-wheel  ears;  ear  bodies,  (1.  F.  Milnes  &  Co,  and 
Brush;  motors,  Westinghouse,  *i5  h.p. ;  trucks,  Peek- 
ham.  Current  obtained  from  Ckirp.  elec.  works 
at  2d.  per  unit;  8 generators.  Westingbouse;  engines, 
Belliss  A  Moreom;    boilers,  7  iiancs. ;    total  700  kw. 

12-51 

Pontypridd  Urban  District  Tramwasrs,  Pontv- 

pridd.  Oen.  Manager  and  Elee.  Eng.,  J.  E.  Teasdel ; 
TraMc  Inspector,  W.  May;  Cows.  Elee.  Eng.,  R.  P. 
Wiison;  Per.  Way  Eng.,  P.  B.  A.  Milloughby ;  Chair- 
man Try.  Com.,  H.  Bramwell. 

E  (under  cons.) ;  8*75  mi.  route ;  5*5  mi.  track ;  8  ft. 
6  in.;  95lb.G.;  max.  grad.,1  in  11;  min.  radius, 85  ft. : 
span  wires  and  centre  and  side  poles ;  swivel  trolley  ; 
contrs.  overhead  equip.,  R.  W.  Blackwell  A  Co.,  and 
B.I.W.;  feeders,  Henley's;  6  d.  deck  and  6  h.  deck 
bogie  truck  cars:  car  bodies,  Brush  Co.;  trucks. 
Brill ;  motors,  B.T-H.  28  h.p.,  G.E.  58.  Current  from 
own  station  at  a  cost  of  l^d.  per  unit ;  generators,  8 
Greenwood  &  Batley ;  engines,  8  vert.  eros.s  ooinp. 
Corliss,  Combe,  Barbour  &  Co. ;  boilers,  2  B.  &  W. : 
total,  800  kw.  [2-5] 

Portsmouth  Corporation  Tramw^rs,  Town 
Hail,  Portsmouth.  Gen.  Manager,  W.  R.  Hpavcn ; 
Elee.  and  Per.  Way  Eng.,  V.  G.  Lironi ;  Traffic  Supt., 
W.  Munford;  Chairman  Try.  Com.,  H.  Kimber; 
Vice-Chairman,  Aid.  J.  H.  Corko. 
E  Sept.,  1901;  14*5  mi.  rout6;  28*5  mi.  track;  S.G.; 
96  lb.  G. ;  max.  grad.,  1  in  17 ;  min.  radius,  85  ft. ; 
centre  and  side  poles,  span  wire  and  brackets;  00 
wire;  fixed  trolley;  contrs.  for  overhead  equip., 
Macartney,  MoElroy  A  (k>. ;  feeders,  B.I.W.,  paper 
insulated;  81  d.  deck  4-wheel  oars;  car  bodies, 
Dick.  Kerr  A  Co.;  motors,  Dick,  Kerr  A  Co.  25 h.p. 

26  A. ;  trucks,  Brill  21  E. :  generators,  4  Dick,  Kerr 
.%  Co.;  engines,  8  slow  speed  hor.  Corliss,  Yates  A 
Thorn,  1  Belliss  A  Moroom  ;  boilers,  8  B.  A  W. ;  1,100 
kw.  [2-5J 

Preston  Corporation  TramwaTS,  Hoimrook 
Road,  Preston,  Lanes.  Manager  and  Elec.  Eng.,  W.  H. 
Tittensor;  Traffic  Supt.,  K  LaflPerty;  Chairman  Try. 
Com.,  Coun.  E.  J.  Andrew ;  ViceChairtnan,  Coun. 
S.  Crompton. 

E  June,  1904;  10  mi.  route;  16-8  mi.  track;  8.G  ; 
951b.  G.;  max.  grad.,  1  in  16;  min.  radius,  42;  span 
wire  and  side-bracket  arms ;  00  wire  :  swivel  trolley ; 
sub-contrs.  overhead  equip.,  Blackwell  <fe  ("o. : 
feeders,  St.  Helens  Cable  Co. ;  80  d.  deck  4  bogie  and 
26  4-wheel  truck  oars ;  car  bodies,  Dick  Kerr  A  Co. ; 
trucks.  Brill  21  E. ;  motors,  25  and  80  h.p.  Dick  Kerr 
&  Co. ;  current  supply  from  own  station  works,  cost 
'416d.  per  unit ;  generators,  2  multipolar,  Dick,  Kerr ; 
engines,  2  hor.  cross,  oomp.  Cole,  Marchent  A  Morley ; 
boilers,  2  Lanes..  Yates  ^k  Thom;  total,  600  kw. 

[•2-5] 

Raddiffe  Urban  District  Council  Tram- 
ways, Council  OflAces,  RadolilTe,  Lanes.  Gen.  Manager, 
W.CIough ;  Elee.  Eng.,  M.  B.  Henry ;  Per,  Way  Eng.,  W. 


L.  Roth  well;  Chairwum  Try.  Com.,  J.  H.  Lund;  Vice- 
Chairman^  W.  Allan,  Jnnr. 

K  April,  1905;  5  mi.  route;  6*5  mi.  track;  S.G.: 
1001b.  G.;  max.  grad.,  1  in  15;  miu.  radius,  40  ft.: 
•8  wire ;  contrs.  overhead  equip..  Macartney,  McElroy  tV 
Co. ;  feeders,  (vallenders,  paper  insulated,  load  covered  ; 
Current  supplied  from  own  stations  at  1^.  per  unit ; 
generators,  2  multipolar,  Mather  &  Piatt:  ennnes,  2 
vert.  Comp.  90O  h.p.,  Browett,  Lindley  A  Co. :  boilers, 
E.  Heaton  A  Son,  2  Lane.  80  ft.  by  7^  ft :  total,  240  kw. 

fS-5j 

Readins  Corporation  Tramwiors,  Mill  Lane, 

Reading.  Gen.  Manager  and  Kue.  Eng.,  W.  Binns; 
Chairman  Trif.  Com.,  Coun.  A.  H.  Bull. 
B  July,  1908 ;  7-25  mi.  route ;  18*26  mi.  track ;  4  ft. ;  96  lb. 
G;  max.  grad.,  1  in  16 ;  min.  radius,  40  ft.;  centre  pole, 
side  brackets ;  (JOOO  wire ;  swivel  trolley ;  oontrs.  over- 
head equip.,  Blackwell  A  Co. ;  feeders,  Henleys  and 
B.I.W. ;  86  d.  deck  oars  (6  bogie  and  80  4-wheel  trucks), 
and  1  water  car;  oar  bodies,  Dick,  Kerr  and  Co.; 
motors,  Dick,  Kerr  A  Co.,  26  and  36  h.p.  86  A. ; 
trucks,  Brill,  21  E. ;  generators,  4  multipolar  D-C, 
Westinghouse;  engines.  Browett- Lindley,  4,  vertical, 
enclosed ;  boilers,  B.  &  W.  8  multitubular,  with  super- 
heaters; 400  kw.  r2-6] 

Rochdale  Corporation  Tramways,  Melior 
street,  Rochdale.  Gen.  Manager,  J.  S.  D.  Moflet; 
Traffic  Manager.  G.  Webster ;  Elec.  Eng,,  C.  C. 
Atchison  {Boro"  Elee.  Eng.);  Per.  Way  Eng.,  8.  S. 
Piatt  {Boro'  Surveyor).  Chairman  Try.  Com.,  Coon. 
W.  Dunning. 

E  May,  1902  ;  18-5  mi.  route  ;  19*7  mi.  track  ;  S.G. ; 
103*5  lb.  G.;  max.  grad.,  1  in  11*7;  min.  radius,  80  ft. ; 
span  and  bracket  arm  ;  000  wire ;  swivel  trolley ; 
oontrs.  overhead  equip..  Macartney,  McF.lroy  A  Co., 
and  J.  G.  White  A  Co. ;  feeders.  Glover  A  Co.,  lead 
covered ;  34  d.  deck  and  16  8.  deck  oars  (25  bogie  anil  !24 
4-wbee)) ;  oar  bodies,  Milnes  A  Co.,  Dick,  Kerr  A  Co., 
and  Brush ;  motors,  l).T-H.,  Brush,  and  Dick,  Kerr  A 
Co.,  25  and  86  h.p.  (1  car  with  4  motors) ;  trucks.  Brill 
and  ifrush.  Current  taken  from  Corporation  Blec. 
Works  at  from  l*6d.,  over  700,000  Id.  per  unit; 
generators,  2  Siemens*,  S  Joimson-Ijundell,  1  E.C.C., 
and  2  B.T-H. ;  engines,  5  Belliss  ft  Moroom,  2  Browett- 
Lindley  high  speed  enclosed ;  boilers.  6  Ijancashire, 
8  Yates  A  Thom,  2  Oldham  Boiler  Works;  2,196  kw. 

t«^l 

Rotherham  Corporation  Tramways.  Raw- 
marsh  Road,  RoUierbam.  General  Manager,  W.  Gr»nt ; 
Elec.  Eng.,  E.  Cross;  CImirman  Try.  Com.,  Aid. 
D.  L.  Winter;  Vire-Chairman,  Conn.  T.  Reeves. 
K  January,  1908;  7*75  mi.  route;  9*33  mi.  track;  8.(>. ; 
88*5  lb.  G.;  max.  grad.  1  in  10  5;  min.  radius,  45  fi. ; 
bracket  arm  and  span  wire;  0  wire;  Kwivel  trolley; 
contrs.  overhead  equip..  Macartney,  McElroy  A  Co. ; 
feeders,  Glover  single  lead,  solid ;  27  d.  deck  and  8  s. 
deck  oars,  total,  SO  4-wbeel  cars;  car  bodies,  tHek. 
Kerr  A  Co. ;  motors,  Dick,  Kerr  &  Co.,  26  h.p.,  t ji>c 
25  A ;  trucks.  Brill  21  E.  Current  taken  from  Corp. 
elec.  works  at  l^d.  per  unit;  generators,  1  820  kw. 
Siemens  and  7  Allen's;  engines,  K  Allen's,  H.S. 
Comx». -fc  boilers,  7,  Lanes.,  Tetlowh'  and  Hoxley  Wild  ; 
total,  900  k w.  ItS-T* 

Salford  Corporation  Tramways,  82,  Blackfnars 

street,  Salford.  Oen.  Manager  and  Engineer,  Geo.  W. 
Holford ;  Elec.  Eng.,  C.  D.  Taitc;  Chief  AttiBt.,  O.  W. 
Holford;  Tra^  Sm|»<.,C.  H.Chester;  Chairman  Try. 
Com.,  Aid.  H.Linsley;  Viee'ChtMrman,C<i\in. ^ .  Barnes. 
E  Oct..  1901 ;  80  mi.  route ;  50*5  mi.  track ;  S.G. ;  loa  lb. 
G.;  max.  grad.,  1  in  20;  min.  radius,  45  ft.;  span  wire, 
centre  and  side  poles;  0*4  wire;  swivel  trolley;  oontrs. 
for  overhead  equip.,  Geo.  Hill  A  Co.;  feeders,  W.  'I . 
Glover  &  Co. ;  150  d.  deck  ( 100  4-wheel  and  GO  bogie)  cars ; 
car  bodies,  Milnes  A  Co.&  Brit.  Elec.  Car  Co.;  motors, 
Westinghouse,  26  and  36  h.p.,  4  25  h.p.  on  the  bogie 
truck  cars;  imvks.  Brill  21  E.  &  77  G.  Current 
taken  from  Corporation  eloc.  works  at  lAd.  per  unit 
(less  24  per  cent.);  generators,  8  Mather  &  Piatt; 
engines,  8,  D-C',  Browett-Lindley ;  boilers,  16,  Lanes., 
GaUoways ;  6,400  kw.  12-6] 

Sheffield  Corporation    Tramways,    Division 

street,  ShefHeld.  General  Manager^  A.  R.  Feamley ; 
Elee.  Eng.f  H.  E.  Yerbury ;  Traffic  Supt.,  A.  Haodford ; 
Per.  Way.  Eng.,  C.  P.  Wike  (City  Surveyor) ;  Chair- 
man Try.  Com.,  Aid.  W.  E.  Clegg  ;  VleeChairwuiM, 
Coun.  W.  C.  Fen  ton. 

E  Sept..  1899;  3575  mi.  route ;  6r)*75  mi.  track ;  S. G. ; 
106*5  lb.  G. ;  max.  grad.,  1  in  9'5;  min.  radius,  96  ft. ; 
centre  and  side  poles;  0  wire;  swivel  trolley; 
contrs.  overhead  equip.,  B.T.-H. ;  feeders,  Callender's, 
St.  Helens,  Glover  A  Co.,  and  B.I.W. ;  181  d.  and  & 
s.  deck  cars  (total,  260  with  4-wheel  trucks,  66  with 
top  covers) ;  oar  bodies,  Brush.  Milnes,  Cravens,  Ltd., 
Elec.  Try.  A  Ry.  Car.  Works;  motors,  B.T.H.  (GE. 
62  27  h.p.  and  G.E.  68  82hj>.);  trucks,  Peokham, 
Milnes,  Brush,  and  Brill.  Current  from  tramway 
station  at  -Old.  per  unit;  generators,  7  B.T-U  : 
engines,  3  Allis  hor.  and  4  Cole,  Marchent,  A  Morley 
vert. ;  boilers,  6  Brown's  Marine,  3  Stirling,  2  Dary 
Dry  Back  Marine ;  8,076  kw.  [ 4-5J 

Shipley  Urban  District  Tramway,  Dockfidd. 

Shipley.  Elee.  Eng.,  8.  D.  Schofield ;  Chairman  Try, 
Com.,  Miles  Rhodes. 

E  May,  1902;  6 mi. route;  10 mi.  track;  4  ft. ;  901b.G. ; 
max.  grad.,  1  in  15;  span  wires;  000  wire;  oontrs. 
overhead  equip.,  Lowdon  Bros,  and  J.  O.  Wliit*- 
A  Co.;  feeders.  Glovers.  These  lines  arc  leased  to 
Bradford  Corporation  and  are  worked  as  a  part  of 
Bradford  tramways.  Current  is  supplied  to  the  Ship- 
ley section  by  Shipley  elec.  works  at  l'76d.  per  unit. 
The  station  contains  8  240  and  1  400  k.w.  Parson*& 
steam  turbines  supplying  current  for  both  tramways 
and  lighting;  total.  1,120  kw. ;  boilers,  4  Holsworth 
and  Clayton  and  Co. ;  4*6  mi.  route,  in  addition  to 
the  above,  are  now  under  cons.,  and  this  section  is 
leased  to  the  Mid-Yorkshire  Trys.  Co.,  who  are 
carrying  on  the  oonstmotion  of  these  lines.  [2-5] 
(ConlinueJ  on  page  xlic^ 
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(For  Tramway  Companies  vid^  page  xlvi.) 


Southampton  Corporation  Tramways,  184. 
Above  Bar  Rtreet.  Southampton.  Oen,  Manager  an*l 
Boro.'  BUe.  Enffimeer,  H.  P.  Street;  Tn^ffic  MmuMger, 
C.  George  Simpson ;  Per.  Way  Eug.^  J.  A.  Orowther ; 
Chairman  Trjf.  Com..  Aid.  P.  A.  Dunsford;  Vice- 
Chairman,  Conn.  J.  HolliK. 

B  Jan..  1900: 0*5 mi. route;  16*5 mi. track;  S.G.:861b.G.; 
max.  grad.,  1  in  11 ;  min.  oorve,  85  ft. ;  side  and  centre 
poles;  00  wtre;  Bwive)  trolley;  oontrs.  overhead 
equip.,  Bfacartney,  McElroy,  A  Co.  and  Blackwell  A 
Co. ;  feeders.  Glover  A  Callender's ;  49  d.  deck  4-wheel 
oars;  oar  bcdies,  Milnes  and  Hoist,  Nelson  Sc  Ck>., 
motors,  Westinghonse  ash.p.;  tracks,  Brill.  Current 
taken  from  Corp.  Elec.  Works  at  2d.  per  unit: 
generators,  2  Dick,  Kerr.  2  British  Schuokert.  3  Cromp-  ' 
ton  A  Co.;  engines,  PoUett  A  Wisxell. 7  slow  speed 
horisontal;  boilers,  2  I^ianoashire  snd  ft  B.  &  W. 
water-tnbe;  1,800  kw.  [4-5] 

Southond-on-Sea   Corporation   Tramwasrs, 

Tiondon  Road,  Sonthend-on-Sea.    Oen.  Mamager  »mt 
Klee.  Rng.,  ;   i4M(.  JSny.,  W.  A.  Dyer; 

Chairman  'iVy.  Com.,  R.  Roberts. 
C  July.  1901 ;  6 86  mi.  route;  7*5  mi.  track ;  8  ft.  6  in. : 
90  lb.  G. ;  max.  grad.,  1  in  18;  min.  radius.  48;  side 
polen ;  *4  wire ;  Hwivel  trolley ;  oontrs.  for  overhead 
equip.,  Dutilh.  ftmith,  McMillan  A  Co.;  feeders. 
Callender's  solid;  20 d.  snd  2  s.  deck  oar^  (10  bogie 
and  12  4-wheel  truck  oars) ;  car  bodies,  Brush  and 
Milnes;  motors,  B.T-H.  Co.,  Brush. a'ld  We-tinghouse 
20  h.p. ;  trucks,  Brill  and  Brush ;  Current  taken  from 
Corp.  elec.  works  at  lid.  per  unit;  generatrrs,  2  Bow, 
Maolacban,  2  Crompt  n.  1  Bruc**-Peebles ;  euginett, 
.*)  Willans,  2  Bow,  Maclachan;  boilers.  8  Economic 
and  *i  H.  A  W. ;  total,  1,125  kw.  (4<iO  kw.  for  traction). 

[2-ft] 

Southend  Plor  Bleotrio  Railway,  (owned  by 
Southend  -  on  •  Sea  Corporation),  Southend-on-Rea. 
Manager ^  Capt  P.  E.  Kemps ;  Elec.  Eng.,  C.  R.  Norton. 
Per.  Waif  Eng.,  E.  .1.  Elford  ;  Chairman,  Aid.  Prevo«-t. 
E  Aug.  1890 ;  1*25  mi.  route ;  1*25  mi.  track ;  8  f t  6  in. : 
60  lb.  G. ;  third  rail  (Crompton  A  Co.,  contractors);  14 
s.  deck  open  oars,  and  two  closed  motors  cars ;  car 
bodies,  Brush;  motors,  B.T-H.  Co.;  trucks.  Brush.) 
Current  taken  from  Corporation  Elec.  Works  at  2d.  unit 

[2-51 

Southport  Corporation  Tramwaso  ^*  ^^v^i 

Street,  Southpori     Oen.  Mamager,  T.  J.  Kendrew; 

.Boro'  E\«e.  Eng.,  R.  S.  Downe;  Per.  IKoy  £iia..  C. 

Minns ;  Chairmam^  Aid.  Hnlme ;  Viee-ChairwuiM,  Coun. 

J.  Boyd. 

E  July.  1900;  8*5  mi.  route ;  10*75  mi.  track  (also  8  9  mi. 

lea^  to  Southport  Trys.  Co.) ;  8.G. ;  87  lb  ft  901b.  G. ; 

max.  grad.,  1  in  25;  min. radius,  45  ft  ;  bracket  arm;  0 

and  00  wire ;  swivel  trolley;  oontrs.  for  overhead  equip., 

Macartney,  MoElroy  A  Co.;  feeders,  Callenders (solid); 

17  d.  deck  cars  and  9  s.  deck  cars  (total,  96  4-wheei) ; 

oar   bodies,  Elec.  Try.   A    Ry.  Car  Works;  motors. 

Dick,    Kerr  A  Co.    (25   hp.,  type  Ai;  trucks,  Brill 

(21  E).  Current  taken  from    the  Corp.  Elec.  Works 

at  1  5d  per  unit;  generators,  3  Bruce.  Peebles,  A  Co. 

4-poIe;  engines,  8  Belliss.  vertical;  boilevs,  9  Lanes., 

Musgrave,  Heaton  A  Co.,  and  Oldhnm  Boiler  Co. ; 

600  kw.  [2-5J 

South    Shields    Corporation    Tramways. 

Court  Buildings,  South  Shields.     Elec.  Eng.,  J.  H. 

Cawtbra ;  Boro\  Eng.,  8.  E.  Burgess ;  Chairman  Try. 

Com.,  Coun.  Jas.  Grant ;    Viee-Chairman,  Coun.  W.  G. 

Wylie. 

E  Under  con. ;  cars,  Hurst,  Nelson,  &  Co.  [4-6] 

Stalybridffe,  Hyde,  Mossley,  and  Dukln- 
field  Tramwasrs  dt  Bleotrlclty  Board.  Town 
Hall.  Stalybridge.  Commereial  Manager,  P.  Scbofield ; 
Re$ident  Eng.,  R.  Blaokmoro;  Chairman  Try.  Com., 
T.  C.  Beeley  Viet'Chairman,  J.  Ridyard. 
E  May,  1904 ;  23*5  mi.  route ;  80*75  mi.  track ;  S.G.;  99  lb. 
G.  *,  max.  grad.,  1  in  10 ;  min.  radius,  85  ft. ;  span  wire 
and  side  brackets;  000  wire;  swivel  trolley;  contrs. 
for  overhead  equip.,  Dick,  Kerr  ft  Co. ;  feeders,  Glovers 
(lead  covered) ;  *20  d.  deck  and  20  s.  deck  4-wheel  cars ; 
car  bodies,  British  Elec.  Car  Co. ;  motors,  Westing- 
house  25  h.p. ;  trucks,  McGuire  Mfg.  Co.  Current 
from  own  station  at  a  cost  of  1^.  per  unit.  Generators, 
3  three-phase,  Dick,  Kerr  ft  Co. ;  engines,  8  Marine- 
enclosed,  Yates  ft  Thom,  each  760  h.p. ;  boilers.  6 
Lanes.,  Tinker  ft  Shenton ;  total  1,500  kw.  [6-4] 

Stockport  Corporation  Tramways,  i.  Brown 
street,  Stockport.  Manager,  A.  T.  Eardley ;  EUc.  Eng., 
A.  J.  H.  Carter;  Per.  Way  Eng.,  J.  Atkinson; 
Chairman  Try.  Com.,  Coun.  Chas.  Sharpies;  Viee- 
Chairman,  Coon.  Jas.  Pemley. 
E  Aug.,  1902 ;  10*86  mi.  route ;  17  mi.  track ;  aG. ;  96  lb. 
G. ;  max.  grad.,  1  in  10 ;  min.  radius,  40  ft. ;  span  wire, 
centre  and  side  pole ;  *4  wire ;  swivel  trolley;  oontrs.  for 
overhead  equip.,  B.I.W.  t  o. ;  feeders.  Glover's ;  80  d. 
deck  4-wheel  oars  'also  1  water  car) ;  car  bodies,  Dick, 
Kerr  ft  Co. ;  motors,  Dick,  Kerr  ft  Co.,  86  h.p. ;  tmoks. 
Brill.  Current  taken  from  Corp.  elec.  works,  price 
l*25d.  per  unit;  generators,  8  Parson's  steam  turbine; 
engines,  8  Parson ;  boilers,  B.&Vf.  [4-5] 

Sunderland  Corporation  Tramways,  Tram- 
way OflQces,  Sunderland.  Oen.  Manager,  A.  R. 
Dayson;  Boro\  Elee.  Eng.,  J.  P.  C.  Snell;  Chairman 
Try.  Com.,  Coun.  T.  Summerbell. 
E  June,  190U ;  10*87  mi. route ;  19*54  mi.  track ;  4  ft.  6in.; 
961b.G.;  max.  grad.,  1  in  14 ;  min.  radius,  85  ft. ;  flexible 
suspension ;  0  wire ;  swivel  trolley ;  contrs.  for 
overhead  equip.,  Dick,  Kerr  ft  Co.  and  Siemen  Bros. ; 
f seders,  CaUender's;  51  d.  deck  and  18  s.  deck  oars 
(total  64  4-wheel  oars) ;  oar  bodies,  Elec.  Try.  ft  Ry.  Car. 
Works;  motors,  Dick.  Kerr  ft  Co..  85  h.p.  (25  A) ;  trucks. 
Brill  (21 E.)  Ourrent  taken  from  Corp.  elec.  works  at 
IJd.  per  unit;  generators,  4  multipolar,  Sunderland 
Porge  Co. ;  engines,  4  Belliss ;  Doilers,  4,  Lanes. 
GaUoways;  1,100  kw.  [2-6]     I 

Swindon  Corporation  Tramways,  Electricity 

Works,  Swindon,     (ten.  Manager  and  Elee.  Eng.,  J.  G. 


GriflOn;  7Va/^  ^anofKr.  T.  Medoalf ;  Contulting  Bng»., 
Laoey,  Clirehugh,ftSillai ;  Chairman  Try.  Com., Conn. 
A.  W.  Deacon ;  Viee-Chairman,  Coun.  J.  T.  Smith. 
E  Sept.,  1904 ;  8*7  mi.  route ;  4*14  mi.  traok :  8  ft.  6  in. ; 
106  lb. G.;  max.  grad.,  1  in  14 ;  min.  radins,87  ft. ;  bracket 
arm;  00  wire;  swivel  trolley ;  oontrs.  overhead  equip., 
J.  G.  White  ft  Co. ;  feeders,  B.  I.  ft  H.  Cables,  Ltd. ;  9  d 
deck  4-wheel  cars;  car  bodies,  Dick.  Kerr,  A  Co. ; 
motors,  Diok-Kenr,  87  h.p. ;  tmoks.  Brill,  21  E.  Power 
to  be  supplied  by  the  Corp,  Eleo.  Dept.  at  2d.  per  unit. ; 
generators,  3  Siemen  Bros.;  engines,  8  Browett-Liiidley , 
triple  expansion;  boilers,  3  I^ancs.,  Tinker  Shenton 
ft  Co. ;  total,  200  kw.  [2-6] 

Wallasey  Urban  District  Council  Tram- 
ways, Sea  View  Road,  Liscard,  Cheshire.  General 
Manager,  R.  R.  Greene ;  Elec.  Eng.,  J.  A.  Crowther; 
Per.  Way  Eng.,W.  H. Travers;  Chairman  Try.  Com., 
J.  Braithwaite:  Viee-Vhairman,  Dr.  T.  W.  A.  Napier. 
E  Maroh,1902;  8*6  mi.  route;  11*85  mi.  track;  8.Q.; 
96  lb.  G. ;  max.  grad..  1  in  14 ;  min.  radius,  46  ft ;  side 
pole  and  span  wire ;  000  wire ;  swivel  trolley;  oontrs.  for 
overhead  equip.,  Blackwell  ft  Co.;  feeders,  B.I.W.  Co. ; 
80  d.  deck  4-wheel  oars  (19  with  top  oorers) ;  car  bodies, 
Dick,  Kerr  ft  Co. ;  motors.  Dick.  Kerr  ft  Co.  25  h  p 
(type  A.);  trucks.  Brill  21  E.  Current  taken  from 
Council  elec.  works  nt  l|d.  per  unit;  generators.  :i 
Lancashire  Dynamo  Co  ,  ^f)60kw.  oomoouud- wound  ; 
engines, 2 Gallowavs,  1  BrowettLindlev & i  o., vertical ; 
boilers,  5  Lanes..  1  water-tube,  B.  ft  W. ;   l,ltX)kw. 

[2-5] 

Walsall  Corporation  Tramway,  B  rchilis  Dept.t, 

Bloxwioh  Road.  Wnhiall.  Oen.  Manotjer,  K.  L.  Hurs- 
fleld:  Elec.  Eng.,A\,x.  Wyllie;  Per.  Wan  Eng.,  1(.  U. 
Mitidleton  ;  Clwirgian,  Coun.  J.  Cope  ;  Viee-Ci>airmini. 
Coun.  J.  Williams. 

E  Jan..  1904;  12  mi.  route;  16  mi.  track;  3ft.  Gin.; 
92  lb.  G. ;  max.  grad.,  1  in  18  ;  min.  ra«iius,  56  ft. ; 
side  brackets,  flexible  suspension  ;  0  wire  ;  swivel 
trolley;  oontrs.  overhead  equip.,  Blackwell  ft  Co.; 
feeders,  Callenders;  28  d  deck  4-wheel  cars (6 with  top 
covers) ;  oar  bodies,  Brush  ;  motors,  B.T-H.,  80 h.p. ; 
trucks.  Brush.  Current  from  Cbrp.  Kleo.  Dept.  at 
l^d.  per  unit;  generators,  5  2-pole  and  2  4-pole,  Thos 
Parkers,  Ltd.,  D.-C. ;  engines,  7  high  speed,  Bumsted 
and  Chandler;  boilers,  2  Lanes.,  H.  A  T.  Danks,  8  water- 
tube,  B.ft  W.;  Belliss  and  Moroom  condenser;  total, 
960  kw.  (2-5] 

Walthamstow  and  District  lAglit  (Blectrio) 
Railway,  Prior?  Avenue,  W althamstow.  Elec.  Eng. 
and  Manager,  T.  H.  Pooks-Bale ;  Traffic  Supt ,  P.  Arm- 
stroog;  Per.  WayEng..Q,W.  Hulmes;  Chairman  Try*. 
Com.,  R.  G.  Woolley ;  Viee-Chairman,  J.  Anderson 
K  Jane,  1906;  9  mi.  route;  9*75  mi.  track:  S.G.; 
1001b.  G. ;  max.  ^rad.,  1  in  20;  min.  radius,  4U  ft. ;  side 
poles  and  span  wire ;  ';)64  wire ;  swivel  trolley ;  contrs. 
track  and  overhead  equip.,  W.  T.  Henley's  and  Dick, 
Kerr  ft  Co. ;  cables,  W.  T.  Henley;  3i  d.  decx  4-wheel 
cars;  car  bodies,  Brush ;  motors,  Westioghouse  80 h.p. ; 
trucks,  Brush  Co.  Current  from  own  power-station ; 
generators,  Suter  &  Co.  (Helios),  4  875  kw.  ;  engines. 

4  Westinghouse  gas  engineH ;  boilers,  4  small  for  gas 
generators.  Down  Gas  Plant;  1,500 kw.  [2-5] 

Warrinffton  Corporation  Tramways,  Mersey 
street,  Warrington.  Manager,  J.  Telfer;  Elec.  Eng., 
P.  V.  L.  Mathias;  Per.  Way  Eng.,  T.  Longden. 
Chairmttn  Try.  Com.,  Aid.  Smethnrst ;  Vier-Chair- 
man,  Coun.  Wilkinson. 

E  April,  1902;  6  mi. route;  8*5  mi.  track;  S.G.;  901b 
G. ;  max.  gntd.,  1  in  27  ;  min.  radius,  50  ft. ;  span  wire, 
side  and  oeutre  poles;  0000  wire;  swivel  trolley; 
contrs.  overhead  equip.,  Blackwell  ft  Co.;  feeders, 
St  Helen's  Cable  Co. ;  21  d.  deck  4-wheel  oars ;  car 
bodies,  Mihies;  motors;  B.T-H.  Co.,  19 h.p.;  trucks, 
Brill  snd  Brush.  Current  taken  from  Corp.  elec.  works, 
at  9d.  per  unit  (after  lOu.OOO  unita  l^d.  per  unit) ; 
generators.  Bruce-Peebles  1  100  kw.  and  2  250  kw., 
1  500 kw.  Dick-Kerr,  and  1  760 kw.  Siemens';  engines, 

5  WilUns  A  Robinson ;  boilers,  7  Water-tube,  l».  ft  sV.; 
250  kw.  [2-6] 

West    Bromwioh   Corporation    Tramway, 

Electricity  Works,  West  Bromwioh.     Borough  Eng,, 

A.  D.  Greatorex ;  BeHdent  Eng.,  J.  H.  Wray ;  Chairman 
Try.  Com,,  Aid.  Pitt ;  Viee-Chairman,  Ci»un.  W.  Lawley. 
E  Dec.,  1902;  9  mi.  route;  18*6  mi.  traok;  8ft.  6 in.; 
98  lb.  G. ;  max.  grad.,  1  in  17 ;  min.  radius.  60  ft. ;  span 
wires,  side  aud  centre  polen;  000 wire;  swivel  trolley; 
contrs.  overhead  equip.,  B.I.W.  Co.;  feeders,  B.I.W. 
Co. ;  26  d.  deck  bogie  truck  cars ;  car  bodies,  Brush  ; 
motors,  Brush  Co.,  27  h.p.;  trucks.  Brush  Co.  The 
tramways  are  leased  to  the  So.  Staff.  Trys.  Co.,  and 
current  for  this  section  of  that  company's  lines  is  sup- 
lilied  bv  West  Bromwioh  Corp.  elec.  works  at  2d.  for 
first 400,000  units,  l^.per  unitaftt^rwards.  Generators, 
8  Parsons  turbines  ;  7  Parsons  turbines  ;  boilers.  2 
Danks  and  4  B.  ft  W.  [2-6] 

West  Ham  Corporation  Tramways,  West 
Ham  Lane,  West  Ham.  Tramtcam  Manager,  H.  E. 
Blain ;  Boro'  Elee.  Eng.,  W.  J.  W.  Bullock ;  Chairman 
Try.  Com.,  Aid.  W.  Ivey. 

E  February,  1904 ;  9*75  ml  route  ;  17  mi.  track  ;  S.G. ; 
100  lb.  G. ;  max.  grad.,  1  in  20 ;  min.  radius,  40  ft. ; 
side  pole,  flexible  suspension;  0000  wire;  swivel 
trollev ;  contrs.  overhead  equip.,  Blackwell  ft  Co. 
and  Macartney,  McElrov  ft  Co. ;  feeders,  B-I.W. 
(lead  covered) ;  50  d.  deck  4-wheel  cars ;  car  bodies, 
Milnes  ft  Co. ;  motors,  Witting,  Eborall  ft  Co.,  25  h.p. 
500  v;  trucks,  Brush.  Current  obtained  from  Corp. 
elec.  works  at  l'6d.  per  unit ;  generators,  500  kw. 
Bruce-Peebles,  8  comp.  multipolar ;  engines,  3  5(M)kw., 
vertical,  cross  comp.  Ferranti ;  boilers,  17  water-tube, 

B.  &  W. ;  total  l,50b  kw.  [2-6] 

,  Wi£ran  Corporation  Tramways,  Bradford 
I  Plaoe.  Wigan.  Manager  and  Elee.  Eng.,  James 
i     Slevin;   Per.  Way  Eng.,  W.  Bolton  ;  Chairituin  Try. 

Com.. Aid.  R  Johnson;  Vice-chairman,  Coun.Wm.  Lowe. 

B  April,  1901 ;  25  mi. route ;  B5  mi.  track ;  3  ft.  6  in.  and 


S.G. ;  100  lb.  G. :  max.  grad..  1  in  12  min.  curve.  45 ft : 
bracket  arm  suspension;  000  and  0000  wire:  swivel 
trolley ;  oontrs.  for  overhead  ^quip.,  R.  W.  Blackwell 
ft  Co.  and  J.  G.  White  ft  Co. ;  feeders.  Glover  ft  Co. 
and  Johnson  &  Phillip^;  iJtd.  deck  4-wheel  and  54 
s.  deck  bogie  truck  oars ;  oar  bodies,  Dick.  Kerr  ft 
Co.  and  Hurst,  Nelson,  ft  Co. ;  motors,  Dick,  Kerr  ft 
Co.  and  Westinghouse,  26  h.p.  and  35  h.p.:  trucks. 
Brill,  Hurst,  Nelson,  ft  Co.  Current  taken  from 
Corp.  eleo.  works  at  l*5d.  per  unit;  generators.  6 
General  Electric  Co.  and  Dick,  Kerr;  engines,  7  Willans 
ft  Robinson  ;  boilers,  6.  B.  ft  W. ;  1023kw.  \l-b\ 

Wolverhampton  Corporation    TramwaTs. 

Car  Depot  Cleveland  Road  Wolverhampton.  Man- 
ager, W.  A.  Luntley;  Elec.  Eng..  C.  E.  C.  Shaw- 
fleld ;  Per.  Way  Etig.,  George  Green :  Chairman 
Try.  Com..  Aid.  C.  T.  Mander;  Viee-Chaiimnu,  Aid. 
S.  Craddock. 

E  April,  1902;  12mi.  route;  20mi.  track:  3ft  6in.; 
9611).  G.;  max.  grad.,  1  in  17;  Lorain  surface  contact 
system ;  ooutrs.,  Lorain  BteelCo. ;  feeders,  Callender's; 
28  d.  deck  and  12  s.  deck  cars  (total,  40  4  wheel); 
car  bodies.  Dick,  Kerr  ft  Co.,  and  Milnes ;  motors, 
r^orain.  Westinghouse,  and  B.T-H.,  Dick,  Kerr. 
25  h.p.;  trucks,  Lorain  and  Brill.  Current  taken 
from  Corp.  elec.  works  at  l|d.  per  unit ;  generators, 
8  K.C.C.  and  2  Parker's;  engines,  2  Willans,  -J 
Belliss,  1  Davy  Paxman;  boilers.  6  Lanes,  and  2 
Economic;  1,940  kw.  [:».!»] 
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Electric  Tramway  and  Railway  DiRncTORY-^.////>//w. 


TRAMWAY  COMPANIES. 


I 

Aberdeen  Suburban  Tramwasrs  Company. 

IS,  Golden  Hqii&re,  Aberdeen.  Managing  Direetor, 
A.  Wilkie:  I'r.tffiu-  Injtptctor,  W.  Kerr;  EUc  Eng., 
T.  Ross;  Per.  Wati  Eno.,  J.  G.  Jenkins;  See.,  G.  Dun- 
can; f/irtfr/iiaii,  G.J.  Walker  :  /)tr*?r/or«,  W.  Jackson, 
J.  Morgan.  Dr.  Christie,  Treasurer  Wilkie. 
K  Juno.  1904;  5  mi.  route;  5  mi.  track:  8.O.;  961b.  O.; 
side  poles;  fixed  trolley;  contra,  overhead  equip.,  G. 
J.  White  &  Co.;  6  d.  deck  4-wheet  cars;  car  bodies, 
Brush  Co. ;  m  fors,  B.T-H. :  trucks,  Brush  Co.  Cur- 
rent from  Aberdeen  CoiT>oration  at2>l.  per  unit. 

[1(M1 

Airdrle  and  Ooatbrldfre  Tramways  Com- 
pany. Tramway  I)ep»U,  Main  Street,  Coatbridge, 
und  Donington  House,  Norfolk  Street,  London.  W.C. 
ilr'i.  MannqfT.  A.  Delves;  See.,  R.  Hopwood ;  Chairman, 
Vis  ounl  Emlvn:  Direelon,  P.  B.  I«ea  (Managing), 
H  H.Day.  A.  C.  Miles. 

K  Feb..  1931;  8  5  mi.  route:  475  mi.  track;  8.G.; 
♦M  lb.  (I. :  mux.  trr*d.  I  in  14 :  min.  radius.  220  ft. ;  span 
wire  and  bracket  arm :  0  wire :  swivel  trolley ;  contrs. 
overhead  equip  ,  Brush  Elec.  Kng.  Co. ;  fwders.  B.-I. 
W.  and  W«?ster'i  Kleo.  Co. ;  12  d.  deck  4-wheel  cars; 
«ar  bodies.  Brui-h ;  motors,  Brush,  1.000  B. ;  trucks, , 
"rush;  Current  obtained  from  the  Scottish  House  to  | 
House  Rlec.  Supply  Co.  M-r.] 

Damsley  and   District   Blectrlc   Traction 

Company,  Tramway  Depot,  Bamsley.  Mnnagrr  nwl 
Hng.,  W.  H.  Moorhouse ;  See.,  C.  H.  Godward  ;  Chair- 
nian,  lAeut.  (3ol.  Sir  Thomas  Pilkington,  Bart. : 
IHreetom,  W.J.  Greer,  K.  A.  Paris. 
K Nov.,  1902:  3-06 mi. route;  4*24 mi. track ;  S.G. ;  941b. 
G. :  max.  grad.,  1  in  10;  min.  radius,  66  ft. ;  span  wire, 
•centre  under  running  trolley;  Owire;  swivef  trolley ; 
contra,  overhead  €>qui p.,  J.  G.  White  &  ilo.;  feeders. 
Western  Electric  Co.  and  W.  T.  Henley's;  J2  d.  deck 
4- wheel  cavb;  81  h.p.  Brush  (1000  B)  motors:  Brush 
car  bodies  and  trucks ;  current  irom  Bamsley  Corpora- 
tion KlectricitT  Works  at  IJd.  per  unit;  generators,  6, 
Johnson  Phillips,  Willans,  and  Peebles,  D-C;  engines 
6,  Willans :  J»oiIers.  5  Lanes. ;  total  300  kw.  [4-r>) 
B  vrrow-in-Fumess  Tramwasrs,  Saithousi>  Road 
Depot,  Barrow,  and  Donington  House,  Norfolk  Street, 
W.C.  Manager.  W  F.  Bladon;  See.,  S.  N.  Wells:  Cfuur- 
m/in,  8.  A.  Sillem  ;  IhrfrUitM,  H.  S.  Day,  F.  B.  Lea, 
J.  V   Kitchen*  r.  _        ,  .       ,  , 

K  Feb.  1904 ;  n-fl7  mi.  route ;  7*75  mi.  track ;  4  ft 
94  lb.  G.:  max.  grad..  1  ii  14;  min.  radius,  60  ft.; 
span  and  centre  pole;  Owire;  swivel  trolley;  contrs. 
overhead  equip.,  Brnvh  Co.:  feeders,  B-I.W.,  paper 
and  lead  covered ;  7  d.  deck  and  5  s.  deck  cars  (6  with 
»>ogic  and  7  with  4-wbeel  trucksVaud  2  demi  cars;  car 
bodies.  Brush  and  British  Elec.Car  Co. ;  motors, Dick, 
Kerr  *  Co  and  B.  E.  C.  Co.,  A.  26  h.p.;  trucks.  Brush 
and  B.  E.  C.  Co.,  max.  standard.  Current  to  be  taken 
from  Corp.  elec.  works  nt  2d.  per  unit.  (4  5] 

Bath  Electric  Tramways.  Walcot  street,  Bath. 

and  18  St.  Helen's  Place,  London,  E.G.  Manager 
and  EJee.  Eng.,  R.  D.  McCarter,  Jr. ;  rrai^^  Supt., 
E.  Seckington;  ne$.  Engineer,  W.E.Hardy;  Engs., 
Havper  Bros.  *  Co..  and  George  Hopkins  A  Son ;  Sec 
H  J  Alinonil:  Chairman,  Sir  Vincent  Caillard; 
n\rrrli>rp.  Hon  Sir  J.  Sivewright,  H.  F.  Clutterbiick, 
H.  A.  Butters  A.  A.C.Swinion.  ,       «^     I 

K  J«n      li:OI;    J'2-'»  m'.  route:    16  mi.  track;   S.G. ;  | 
951b  G.':  max.gra*!..  1  in  10-6;  min. radius, 37*5 ft. ;  span 
wire  and  side  |»ole;   00  wire;    swivel  trolley;  contrs. 
for  overhea<l  equip.,  Cha.s.  Cbadwell  &  Co. ;  feeders. 
HI  W.;  .14  d.  nnd  G  «.  deck  4  wheel  cars;  car  bodies. 
MilnesA  ^o. ;  motors,  Westinshouse  30  h.p.  (49  B.); 
trucks,  Milnes  .t  Co.;   generators,  4  D-C.  Westing- 
bousr*-  engines.  Vntes  k  Tliom,  3  horizontal,  and  1 
Westinghouse  ;  lK>ilers.  H  B.  &  W.  (total  676  kw.)   [9-4J  1 
Bessbrook  and  Newry  Tramway  Company.  I 
Bessbrook.     Manager,    Robert   Caven ;    Elee.    Eng., 
J   L   D.  Mesres:  .Sffrr/aii.,  W.  Scott. 
K  Aiig.  1901 ;  3  mi.  route ;  3  mi.  track,  8  ft  ;  41  lb.  Vig. : 
max  grad.,  I  in  SO:  min.  radius,  .55  ft. ;  third  rail;  two 
motor  ears  (also  27  trail  cars) ;     motors,  Mathe.  A 
Plait •    car  bodies,  Mi'nes  *  Co.;   trucks,  Mibies  .S 
Co  •  water  power :  turbines  of  86  kw.  capacity. 

City  Of  Birmingham  Tramways  Company,! 
litd  (ftF.«-rio<  OK  B1U.MIN0HAM  AND  Midland  Joint 
CoM.Mri"rKK  TiiAMWAYs).  Central  House,  75,  New 
Street,  Birmingham.  /•  nginrering  Manager, Q.  Conaty ; , 
Tramc  Manatier,  A.  W.  Cramp;  Superinlentlent.  F.  H. 
Barling:  Secretary,  Chas  W.  Patrick;  Direetom.  E. 
Garcke  {Chairman)..!.  A.  Christie,  G.  C.  Cuningham, 
C  S  B  Hilton.  W.  Neale.  J.  A.  Lycett  (lfami<yin(;). 
KMav,  1901;  ♦  16  mi.  route:  ^24  mi.  track;  3ft  Sin. ; 
97  lb.  G. ;  max.  gra«1.,  1  in  16 ;  min.  radius,  40  ft. ;  side 
pole,  rigid  and  flexible;  00  wire;  swivel  trolley ;  contrs. 
overhead  equip.,  R.  W.  Blackwell  &  Co.;  feeders, 
Callender's  solid  system;  56  d. deck  cars.  11  bogie 
and  A^t  4-wheel;  ear  bodies,  Dick.  Kerr  <fe  Co.  and 
Brush  Klec.  Eng.  Co. ;  motors,  British  T-H.  and 
Hrusb,  25  h  p. :  trucks,  Pockham,  Brush,  and  Radial. 
Current  fnnn  Own  Power  Station ;  generators, 
2  General  Electric  8-pole  2-100 kw.  and  1-226  kw. 
Brush;  engines,  2  Pennsylvania  Ir«»n  Works,  U.S.A., 
hor.  cross  comp.  1  Beliiss  vert.,  2  Diesel,  fuel  oil; 
boilers.  1  Gallowavs  and  2  Adamson ;  total  876  kw. 

»  This  length  includes  also  4  miles  track  ;  span  con- 
struction ;  0000  wires :  swivel  trollev ;  own  power- 
station,  4  100  kw.  Diesel-Brnsh  plants.  14-5] 


Birmln^rbam  and  BUdland  Tramways,  Ltd.. 

Central  House,  Birmingham,  and  Donington  House, 
Norfolk  Street,  liondon,  W.C.  Engineering  Manager, 
G.  (k)natT  ;  'Praffie  Maiutger,  R.  W.  (^ramp;  Sterttar^i, 
B.  Kingsford  ;  JHreeiorM,  C.  ShirrefT  Hilton  (chairman). 
J.  A.  Lyeett,  Sir  E.  Si>encer,  S.  R.  Blundstone. 
K  July.  1904;  11128  mi.  route;  13*875  mi.  track;  3ft. 
6  in. ;  85  &  941b.  G. ;  max.  grad.,  1  in  15;  min.  radius. 
31  ft. ;  span  and  side  bracket ;  0  and  00  wire ;  swivel 
trollev ;  contra,  overhead  equip..  Brush  Co. ;  feeders, 
B.I.W.  and  Callender's ;  40  d.  deck  and  3  a.  deck  4- 
wheel  cars ;  car  bodies.  Brush  Co. ;  motors.  Brush 
1.002  B  and  1,009  D  32  h.p. ;  trucks,  Brush,  and  Lyeett 
*  Conaty,  and  Peckbam ;  current  from  Smethwick 
generating  station  ;  generators,  3  300  kw.  Brush  Co.. 
and  8  500  kw.  B.T.H.  3-pha5e  5,fi«0  volts:  engines, 
Brush,  3  comp..  and  3  triple  expansion;  boilers,  5  B.  & 
W.;  total.  2.400  kw.  f4-51 

Blackpool  and  Fleetwood  Tramroad  Com- 
pany, Ltd..  Bispbam,  near  Blackpool.  General 
Manager  and  Secretary,  J.  Cameron  ;  Klee.  Eng.,  A. 
iJameron  ;  Chairman,  George  Richardson:  Direetom, 
R.  H.  Prestwich.  R.  B.  Barnlngbam,  R.  S.  Boddington. 
.1.  Gr€K«nwood,  Geo.  Readman. 

K  July,  1898;  9  mi.  route  ;  I'.lO  mi.  tnck  ;  S.G. ;  811b. 
G.  and  f6  V.;  max.  gr<^d..l  in 26:  min.  radius,  80ft  ; 
side  and  centre  pole ;  000  wire ;  fixed  trolley ;  contrs. 
for  overhead  equip..  Mather  and  Piatt;  feeders,  Cal- 
lender's and  B.I.  W. ;  31s.  deck  bogie  cars:  car  bodies, 
Milnes  A  Co.  and  Dick.  Kerr  ft  Co.;  motors.  Dick, 
Kerr  A  Co.,  44  S,  1,000,  and  B.T-H.  GE.  1,000  35  h.p. ; 
trucks,  Brill  and  Milnes;  current  obtained  from  own 
station  at  a  cost  of  ■98d.  per  unit;  generators,  5, 
Mather  &  PIntt,  shunt,  120  kw.;  engines,  Mather  A. 
Piatt,  5  DC.  Marine;  boilers,  8  Gslloways,  1  Adam- 
son,  and  1  Green's  eoonomiser;  (total  600  kw.).    [4-51 

Blackpool  and  Fylde  Lisht  Railway  Com- 
pany, 6,  Clifton  Street.  Blackpool.  Engineer,  J.  J. 
Mvres ;  Chairman,  John  Greenwood:  IHreetora,  T. 
Fisher,  .I.P.,  Chas.  Hopkinson,  John  Piatt,  Wm. 
Walker,  H.  P.  May. 
K  Under  cons. :  14  mi.  route;  14*5  mi  track;  S.G.   fll-4] 

Blackpool.  St.  Anne's,  and  Lsrtham  Tram- 
ways Company,  Ltd.,  80,  Blrley  Street,  and  300, 
Tiytham  Road,  Blackpool.    Oen.  Manager,  ; 

Per.  Wafi  Engineer,  W.  Marshall;  See.,  Chas.  E. 
Riding ;  Chairman,  Thos.  Blane ;  IHreetorn,  M.  Guthrie, ' 
Brabley,T.  W.Smith. 

E  May,  1906;  7*5  mi.  route;  18*7  mi.  track;  S.G. ; 
92  lb.  G. ;  max.  grad.,  1  in  28 ;  min.  radius,  40  ft. ; 
span  wire  and  aide  poles ;  000  wire ;  swivel  trolley ; 
contra,  overhead  equip.,  Chas.  Ghadwell ;  feeders. 
Anchor  Cable  Co.,  paper  covered  ;  30  d.  deck  4-wheel 
cars ;  car  bodies,  britiah  Elec.  Car  Co. ;  motors,  B.T-H. 
(GE.  52);  trucks,  British  Elec.  Car  Co.,  standard. 
Current  obtained  from  Ijooal  Authorities  at  2d.  per 
unit.  (9-4) 

Bray  and  Bnniskerry  Railway  Company, 

52,    Westland    Row,    Dublin.     See.,    M.    F.    Keogh ; 

Chairman,  A.  Killingley,  F.  M'Crea. 

K  (under  cons.) ;  3*26  mi.  route  ;  5  mi.  track ;  8  ft.  6  in. 

BrifiThton    Beach   Tramway.    Madeira  Road. 

Brighton.  Manager  and  Eng.,  M.  Volk ;  Tra^  Mana- 
ger, W.  Grulchfleld;  Per.  Way  En^.,  J.  Barlier; 
Direetom,  M.  H.  Volk,  W.  Grulchfleld.  ! 

E  Aug..  18S3 ;  IS  mi.  route  ;  1*75  mi.  track  ;  2  ft.  8^  in ; 
86  lb.  Vig :  max.  grad.,  1  in  100 ;  min.  radius,  200  ft. ;  third 
rail  system ;  feeders,  rubl»er  and  lead  covered  ;  8 
8.  deck  4-wheel  cars;  motors,  Siemens  and  B.T-H. 
12  h.p.  Power  is  taken  from  the  Brighton  Corp.  elec. 
works  at  Id.  per  unit.  Generators,  2  T.  Parker,  Ltd., 
and  Johnson  &  Phillips;  Crossley  gas  engine:  total, 
.Wkw.  f4-6] 

Bristol  Tramways  and  Carriaffe  Company, 

Ltd.,  Clare  street  House,  Bristol.  TraMe  Manager, 
Chaa.  Challenger;  Engineer  in  Chief,  J.Clifton  Robin- 
son; Kleetrieal  Engineert,  W.  H.  Dixon  and  W.  H. 
Munton  ;  Permanent  Way  Engineer,  Q.  T.  C.  Edwards ; 
Seeretary,  H.  F.  Cooper;  Chairman,  Sir  G.  White, 
Bart. :  Direetom,  8,  White  (Managing),  J.  Wethered,  J. 
Clifton  Robinson. 

E  Oct.,  1895 ;  29  mi.  route ;  51  mi.  track,  S.G.;  92^  lb.  G ; 
max.  grad.,  lin  10;  min.  radius,  28  ft;  centre  and 
side  pole  and  span;  0  wire;  swivel  trolley;  feeders, 
Callender's;  2{B2  d.  deck  4-wheel  c«rs  (also  29  trail 
cars) ;  car  bodies,  Milnes ;  motors,  B.T-H.,  25  h.p. ; 
trucks,  Peckbam,  Brill,  Maguire;  6  B.TH.  generators; 
enginos,4  AUisand  4  Bellias;  boilers. 4  liancs.;  2,150 kw. 

British  Blectric  Traction  Company.   Ltd., 

Donington  House.  Norfolk  Street,  Strand,  London, 
W.C.  Direetom :  Sir  C.  Rivers  Wilson,  G.C.M.G..  C.B. 
(chairman),  the  Hon.  Sir  Chas.  W.  Fremantle.K  C.B., 
C.  Shirreff  B.  Hilton  (Managing  Director).  J.  S.  Raw- 
orih  (Technical  Director).  W.  L.  Madgen  (Mannging 
Director).  E.  Garcke  (Mana«ing  Director).  Seeretary, 
C.  H.  Dade :  Aceountant,  C.  Walmsley. 
[This  company  has  made  arrangements  for  the  adop- 
tion of  electric  traction  in  various  localitiesi,  and  holds 
shares  in  a  large  number  of  existing  tramway  and 
anHlogous  companies.] 
Camborne  and  Redruth  Tramways. 
(owned  and  worked  by  Urban  District  Elec.  Supply 
Co.),  Broadway  Chambers,  Ijondon,  S.W.,  and  Elec- 
tricity Works,  Carn  Brea,  Cornwall.  Manager  and 
Eng.,  F.  S.  Haniiing  ;  See.,  C.  F.  Jones;  Chairman,  F. 
Gnpper;  Direetom,  E.  Charrington,  H.  B.  Grorian, 
W.  Page,  J.  C.  Wighani. 

E  Nov.,  1902;  3'75  mi.  route;  49  mi.  track;  3ft.  6 in.; 
901b.  G.;  max  grad..  1  in  15;  min.  radius,  40  ft. ;  side 
poles ;  000  wire ;  swivel  trolley ;  contrs.  for  overhead 
equip.,  Edmundson  Elec.  Corp. ;  feeders,  Callender's 
V.B.  solid  ;  6  d.  and  2  s.  deck  4-wheel  cars  (2  elec.  locos, 
and  12  mineral  trucks);  car  bodies,  G.  F.  Milnes  &  Co.; 
motors,  26  h.p.  B.T-H. ;  trucks,  Milnes  *  Co.;  current 
from  Urban  Supply  Co.  at  l^d  per  unit ;  generators,  5 
l».-C'.  Parkers;  engines,  4  Beliiss  high-speed  enclosed: 
boilers.  2  Lanes.,  Cornwall  Boiler  Co.,  1  B.  &  W. : 
total,  480  kw.  [4-51 


Carlisle  Tramways  Company,  Ltd.,  City  of. 

1,  Warwick  Road.  Carlisle.  Manager  and  Seeretary, 
George  Cook :  Chairman,  T.  D.  Lingara ;  Direetom,  Geo. 
Readman,  R.  B.  Bamingham.  R.Creighton,  J.  R.Glenn. 
E  June,  1900 :  7*26  mi.  route ;  8*5  mi.  track :  8  ft.  6 in. ; 
831b.  G. ;  max.  grad.,  1  in  20;  min.  radius.  30  ft.;  side 
trolley ;  oontrs.  overhead  work,  Dick.  Kerr  ft  Co. ; 
feeders,  Callender's ;  12  d.  deck  and  8  a.  deck  cars ;  car 
bodies,  Elec.  Try.  ft  Ry.  Car.  Works;  20  h.p.  Dick, 
Kerr  motors;  Brill  tmoks.  Current  from  Curlisle 
Corporation  Electricity  Works  at  l|d.  per  unit.   [11-4] 

Chatham  and  District  Lifrht  Railway  Com- 
pany. Luton  Road,  Chatham,  and  88,  Oannon  Street, 
London,  E.C.  Manager  and  Elee.  Eng.,  W.  Jensen ; 
Traffic  Manager,  W.  G.  Davis ;  ConnUting  Eng.,  Chas. 
H.  Merz ;  Per.  Way  Eng.,  C.  J.  Charlton ;  Secretary, 
A.  Clements!  Chairman,  A.  R.  Monks:  Directr>m,  Y\ . 
r.  Levis  J.  F.  Naiiheim,  W.  H.  Whaite,  W.  B. 
H.  Mnrtindale. 

E  June,  1902;  9*38  mi.  route;  17*19  mi.  track;  3ft. 
6  in. ;  99*6  lb.  G. ;  max.  grad.  1  in  9 ;  min.  radina.  35: 
side  poles:  00  wire;  swivel  trolley;  contrs.  for  overhead 
equip.,  B.T-H.  Co. ;  feeders.  Glover ;  3-^  d.  deck  4-whcel 
oars;  car  bodiea.  Milnes  and  Brush  ;  trucks.  Bnll  and 
Brush;  motors.  B.T-H.  28 h.p. ;  generau>rs.  4  B.T-H.; 
)  enginea,  8  Yates  and  Tboni  hor  ,  and  1  Bellis«  and 
Morcom  vert. ;  boilers,  4  I^ines.,  Yates  A  Thorn :  total 
I     676  kw.  11-5] 

Cheltenham  and  District  Li^ht  Railway 
Company,  St  Mark'a,  Cheltenham.  Manager  and 
Elee.  Eng.,  H.  J.  McCorroick;  Per.  Way  Eng.,  V.  .1. 
Fagan  :  Secretary,  H.  V.  Jackson  ;  Chairman,  Thomas 
A.  Nevins  ;  Direetnra,  H.  J.  McCormiek,  W.  G.Gumey. 
B  Aug.,  1901;  6 mi.  route;  6  mi.  track;  3ft.  6  in.: 
83  lbs.  G.;  max.  grad.,  1  in  8;  min.  radius,  40  fL; 
side  poles;  00  wire;  swivel  trolley;  contrs.  for  over- 
head equip.,  T.  Nevins  &  Son ;  feeders,  Geoffroy  ft 
Delore ;  10  d.  and  2  a.  deck  4-wheel  cars ;  car  bodies, 
J.  Stephenson  ft  Co.  ;  trucks,  Peckbam ;  motors, 
Westinghouse  40  B.  80  h.p. ;  current  taken  fmni 
Cheltenham  Corp.  at  l*9d.  per  unit.  |9-4 1 

Clontarf  and    Hill   of    Howth    Tramroad 

j  Company.  aO,  Dame  street,  Dublin.  Secretary, 
J.  P.  Chapnuui:    Chairman.  Sir  Francis  W.  Brady; 

I  Direetom,  M.  F.  Mahony,  J.  E.  Martin,  W.  L.  Murphy. 
E  July,  1900;  6*5  mi.  rente;  6*5  mi.  track;  5  ft.  3  in. : 
871b.  G.;  max.  grad.,  1  in  18;  min.  radiua,  34  ft.: 
side  poles  and  brackets;  swivel  trolley;  f^eden:. 
National  Conduit  and  Cable  Co.;   12  d.  deck  bogie 

I  cars:  car  bodies,  Elec.  Try.  ft  Ry.  Car.  Works; 
B.T-H.  motors;  Peckbam  trucks.  Current  taken 
from  station  of  Dublin  United  Tramway  Co.  at  lid. 
per  unit.  [4-5] 

Colne  and  Trawden  Liffht  Railways  Com- 
pany, Keighley  Road,  Colne.  Manager  and  Kng.,  M. 
Turner;  Per.  Way  Eng.,  J.  H.  Rhodes;  Chairtman,  A. 
Greenwood. 

E  Nov.,  190B;  8*6  mi.  rontc;  3*7  mi.  track;  4ft.: 
102  lb.  G. ;  max.  grad.,  1  in  18 ;  min.  radiua.  60  ft. ; 
side  pole  and  bracket  arms ;  000  wire ;  swivel  trolley  : 
contra..  Greenwood  ft  Batley ;  feeders,  W.  T.  Glover  & 
Co.;  7  d.  deck  single  truck  cars;  car  bodies,  Milnes 
^  Co. ;  motors,  B.  T-H  28  h.p. :  trucks.  Milnes  ft  Co. 
Power  supplied  by  the  Colne  Corporation.  (9-41 

Cork   Blectric    Tramways   and    Li^rhtins 

Company.  Ltd.,  Albert  street,  Cork.  Manager  and 
Engineer,  H..  H.  Nalder;  Tra^  Manager,  H.  G. 
Whiting;  Per.  Way  Engineer,  H.  G.  Mack;  Secretary. 

A.  Clements;  Chairmati,  A.  R.  Monks;  Directors.  W  . 
Anderson,  Sir  T.  Thompson,  Bart.,  W.  M.  Murphy, 
W.  B.  H.  Martindale,  H.  C.  Levis. 

E Dec.  1898;  9  89mi.  ronte;  16  mi.  track;  2ft.  11^  in.: 
831b.  G. ;  max.  grad.,  1  in  13;  min.  radius,  ^ft.; 
centre  and  side  pole;  0  and  00  wire:  swivel  trolley: 
contrs.  overhead  equip.,  R.  W.  Blackwell  ft  Co.: 
feeders,  Callender's  armoured ;  85  d.  deck  ■4-wheel 
cars:  car  bodies,  Brush;  B.T-H.  19  hp.  motors; 
Peckbam  trucks;  current  obtained  from  own  station 
at  a  cost  of  '56d.  per  unit:  6  B.T-H.  multipolar 
generators ;  engines,  3  Macintosh  ft  Seymour,  2  Allis 
and  1  Beliiss  ft  Morcom ;  boilers,  6  tubular  B.  ft  W. : 
300  kw.  1 6-5 1 

Coventry  Blectric  Tramway  Company. 
Ltd.,  Priestley's  Bridge,  Coventry,  (and  20,  Bisboi»s- 
gate  Street  Within,  Ix>ndon.  E.G.).  Resident  Engineer 
and  Manager,  T.  R.  Whitehead;  Anxist.  Manager,  U. 
Orton;  Conn.  Eng.,  I.  E.  Winslow;  Seeretary,  J.  G. 
Mills ;  Chairman,  Baron  E.  B.  d'Brlanger ;  Director*, 
E.  A.  Hopkins,  F.  Fitxgerald.  Hon.  A.  G.  Brand. 
E  Dec,  1895 ;  13*25  mi.  route :  15-75  mi.  track ;  3  ft.  6 in. ; 
65  ft  841b.  G. ;  max.  grad..  I  in  16;  min  radiu.s,  40  ft. ; 
cross  and  side  suspension ;  0  wire ;  fixed  trolley : 
contrs.  overhead  equip.,  R.  W.  Blackwell  ft  Co.; 
feeders,  B.I.W. ;  30  d.  deck  4-whe«;l  cars ;  car  bodie«. 
Brush.  Dick-Kerr;  motors,  Westinghooae  and  Did. 
Kerr  *  Co. :  Peckbam  trucks ;  generators,  4  Westing- 
house, 100  kw. —  2  D.C.,  and  2  belt-driven ;  en;rine*-, 
Browett.  Lindley  ft  Co.,  4  150  h.p.  hor.  comp. ;  boiler?-. 

B.  ft  W.  water  iube.  2  luO  h.p.  and  2  175  h.p.  ttolal 
400  kw.)  f4-5] 

Croydon  Corporation  Tramwasrs  <  Leased  to  the 

British  Elec.  Traction  Co.),  Tramway  Depdt,  Thorn- 
ton Heath,  Surrey,  and  Donington  House,  Noriolk  St.. 
liondon,  W.C.  General  Manager,  T.  B.  Goodyer:  Supt., 

C.  G.Foster:  Eng., H.  B.  Harris ;  Seeretary,  H.  Atkinson 
Clarke;  Chairntan,  J.  Devou^ire:  i>ir«'ror».  H.  C. 
r^vis,  S.  A.  Sillem.  C.  S.  B.  Hilton.  C.  O.  Tegetmeier. 
E  Sep..  1901:  10'71  mi  route;  1713  mi.  track;  S.G.: 
95*5  lb.  G. :  max  grad.  1  in  20 ;  min.  radius,  40  ft ;  side 
wire:  nOwire;  swivel  trolley;  contrs.  for  overhead  work. 
B.T-H.  Co.;  feeders,  Callender's;  60'd.  deck  cars  (4.1 
4-\vheel  and  15  bogie) :  car  bodies,  Milnes  and  Brush: 
motors,  B.T-H.  341  h.p.  (GE.  62);  trucks.  Peckham. 
Brill,    Milnes,   and    Brush.      Current    taken    froiu 

(Continued  on  page  xlrili.) 


Digitized  by 


Google 


)une  8,  1905.]  THE  TRAMWAY  AND  RAILWAY  WORLD.  xlvii 

The 

METROPOLITAN  AMALGAMATED 
RAILWAY  CARRIAGE  &  WAGON  CO.,  LTD. 


Telegrams:  "RAILCAR,"  London.  r^-» w»4-*-«»l  ^"1    tfX'TCS,  f-kTWh  Telephone  No.  752, 

ud         "CARRIAGE,"  Oldbury.       ^^a-Pl^a-*      "      »SX,0 /0,CW-W-».  WESTMINSTER. 


RAILWAY  CARRIAGES, 

TRAMCARS, 

CARS  for  ELECTRIC  and  LIGHT   RAILWAYS, 

RAILWAY  WAGONS, 
IRON  and  STEEL  UNDERFRAMES, 


Railway  Wheels 

Ironwork.  and   Axles. 


Interior  of  New  Carriage  for  the 
London  Metropolitan  Railway. 


Head  Offices:   SALTLEY,     BIRMINGHAM. 


Condon  orrice:  86,  victoria  street,  Westminster. 


Digitized  by 


Google 


XiVlll 


THE  TRAMWAY  AND  RAILWAY  WORLD. 


[June  8,  1905. 


Electric  Tramway  and  Railway  Directory  c.////>;.w. 


Corporation  Electricity  Works  at  2d.  per  unit.  Gen- 
erators. 2  B.T-H.  multii)olar  and  1  E.C.C. ;  engines, 
3.  Relliss  (total  700  lew.)  14-5) 

Derby-  Ashbourne   Tramways.     EUc.   Eng., 
J.  V.  Albripht. 
K  (under  cons.) ;  1 1*5  mi.  route :  S.G. 

Devonport  and  District  Tramways  Com- 
pany, Ltd.,  Tramway  Depot,  Milehousc.  Devonport, 
and  Donington  House.  Norfolk  St,  London,  W.C. 
Manager  <t  Elec.  Eng..  J.  W.  Endean  ;  Seereiarn,  P. 
N.  Gray;  Chairman,  W.  O.  Bond;  IHrectors,  J.  F 
Albright,  J.  8.  Kaworth,  C.  S.  Hilton. 
E  June,  1901 ;  H'5  mi.  route ;  l.l'S  mi.  track  ;  3  ft.  C  in. ; 
IhJlb.  G. ;  max.  grad.,  Iin8;  min.  radius,  30  ft.;  bide 
and  centre  poles ;  0  and  00  wire  :  swivel  trolley ;  contrs. 
overhead  equip.,  It.  W.  Blackwell  &  Co.;  feeders, 
Glover  ft  Co.; 25  d.  deck  4- wheel  cars;  car  bodies, Brill 
and  Bru»h;  motors,  B.T-H.,  and  Brush  1,000  A  35h.p. ; 
trucks.  Brill  21  E  and  Brush  Standard.  Current 
taken  from  Devonport  Corporation  Electricity  Works 
at  l-8d.  per  unit.  [4-5] 

Dewsbury,  Batley,  and  Blrstall  Tramways 
Oompai&y,Ijtd.|  Donington  House,  Norfolk  Street, 
London,  W.C.,  worked  by  Yorkshire  (Woollen  District) 
Electric  Tramways,  Ltd.jO.v. 

DoufTlas— Ramsey.  (The  Manx  Blec.  Rly. 
Oompany),  1,  Strathallan  Crescent,  Douglas,  Isle  of 
Man.  Manager^  Harold  Brown;  Resident  Eng.,  F, 
Edmondson;  Secretary,  C.  A.  Huni;  Din-ctors,  A.  G. 
•Kitching  (chairman),  W.  H.  Vaudrey,H.E.Grccnwt'll, 
F,.  Schcnk,  A.  G.  Boscawen. 

E  1898;  IH  mi.  route;  35-75  mi.  track;  3ft.:  62^  lbs. 
Vig. ;  max.  grad.,  1  in  24  ;  min.  radius,  90  ft. ;  centre 
and  side  poles  and  span  wire  ;  0  wire ;  feeders,  Callen- 
der's  and  Henley's;  22  motors  (also  23  trailers)  and 

1  loco.;  car  bodies,  Milnes  &  C>o.;  trucks.  Mi Ines  & 
Co. ;  motors.  25  h.p.  Mather  &  Piatt,  and  20  h. p. 
E.C.C. ;  current  from  3  power  stations  and  2  sub- 
stations ;  generators,  4  Maiber  A  Piatt  bi-polar  type, 
and  3  E.C.C.  multipolar,  and  2  Witting  Kborall ; 
engines,  4  430  h.p.  Hellis  and  Morcom,  3 IHO  li.p.  Hobb- 
Armstrong,  and  4  120 h  p.  I).c:. ;  boilers,  ll,(iallowayK: 
(total,  1,300  kw.)  [4-51 

Douf^las    Southern    Blectric    Tramways, 

Marine  Drive,  Douglas.  Isle  of  Man.  2,  Atlantic 
Chambers.  Braisennose  Street,  Manchester.  Manager 
and  Kng.,  F.  W.  Ketley ;  S«c.,J.  E.  Sharpies ;  Chairtnan 
T.  J.  Hutchinson ;  Direeton,  J.  E.  Winslow,  W. 
Davenport,  E.  A.  Hopkins. 

E  Aug.,  1896;  3-75  mi.  route:  3-75  mi.  track;  S.G.; 
65  lb.  Vig.;  max.  grad.,  1  in  12;  min.  radius,  45  ft; 
span  wires  ;  0  wire ;  swivel  trolley ;  contrs.  overhead 
equip.,  General  Traction  Co. ;  8  d.  deck  4-wheel  ears 
(also  8  trailers);  car  bodies,  Brush ;  trucks,  Baltimore ; 
motors,  Wesiinghouse  and  B.T-H.  25  h.p. ;  generators, 

2  six-pole  Westinghouse ;  engines,  Browett,  Lindley. 
single  cylinder;  boilers,  B.  &  W. :  total  200 kw.    [6-4] 

Dublin  and  Lucan  Ellectric  Railway  Oom- 

pany,  15,  Conyngham  Road,  Dublin.  Manager  and 
Elee.  Eng..  H.  Harrison ;  Traffic  Manager,  J.  Loane ; 
Per.  Way  Eng.,  W.  F.  Clarke ;  Secretarjh  H.  Harrison ; 
Chairman,  Wm.  Mooney  ;  Direetor$.  .1.  W.  Hill,  W.  F. 
Clarke.  Capt.  C.  C.  Vesey,  J.  E.  Palmer 
B  April.  1900 ;  6*75  mi.  route ;  6-875  mi.  track ;  3  f  1 6  in. ; , 
501b.  Vig.;  max.  grad..  1  in  20:  min.  radius,  27ft: 
side  poles ;  00  wire ;  swivel  trolley ;  contrs.  overhead 
equip.,  Dick,  Kerr  &  Co. ;  6  d.  deck  l>ogie  cars  (also 
16  trail  cars  and  18  wagons) ;  car  bodies,  Milnes ; 
motors,  20  h.p.,  Dick-Ken* ;  Brill  max.  traction  trucks ; 
2  Dick-Kerr  generators;  engines,  2.  Ball  &  Wood  hor. 
comp.  oond. ;  boilers,  2,  Lanes.,  Galloways;  (total 
240  kw.)  [4-5] 

Dublin  United  Tramways  Company,  9.  Upper ; 

Sackville  Street,  Dublin.  Manager,  C.  W.  Gordon ;  | 
Elec.  Eiiih,  P.  8.  Sheardown ;  Per.  Way  Eng.,  P.  F.  I 
O'SuUivan;  Secretary,  R.  S.  Tre&ilian ;  Chairman, 
W.  M.  Murphy;  Dirretor9,'W .  Anderson,  W.  F.  Cotton, 
P.  B.  Bernard,  S.  Bee  ton. 

B  May,  1896 ;  47*66  mi.  route ;  925  mi.  track :  5  ft.  8  in.; 
921b.  G. ;  max.  grad.,  1  in  1287  ;  min.  radius  34*5  ft; 
side  and  centre  poles;  0  wire;  swivel  trolley;  feeders. 
National  Conduit  Co.,  paper  insulated ;  2^1  d.  deck 
and  3  s.  deck  4-wheel  cars;  car  bodies  by  D.U.T. 
Co. ;  motors,  18  to  27  h.p.  B.T-H.  (QE.  52  and  800) ; 
trucks,  Peckham  &  Dupont;  generators,  B.T-H 
6-500  volt  GE.  continuous  and  1-2,500  volt  alt  multi- 
polar :  engines.  6,  AUis.  vert.  comp. ;  boilers,  12, 
B.  &  W.  water  tube ;  total  8,300  kw.  1 4-5] 

Dudley.  Stourbrid£re  and  District  Blectric 
Traction  Company,  Ltd.  (Section  of  ilie 
Birmingham  and  Midland  Tramways  Joint  Coni- 
mittec),  Central  House,  New  Street.  Birmingham. 
Briorley  Hill,  Staffs.,  and  Donington  House,  Norfolk 
Street,  London.  W.C.  Enifinerriiiif  Mamiifcr,  O.  Con- 
aty:  Traffic  Manager,  R.  W.  Cramp;  Eng.^  R.  N. 
Tweedy;  Secretary,  W.  F.  Herring;  A$siiit.  Secretary, 
B.  Kingsford ;  Chairman,  C.  S.  Hilton  ;  Direclor$,  t. 
A.  Lycett,  A.  C.  Miles. 

E  July,  1899 ;  21*25  mi.  route  ;  27*22  mi.  track ;  3  ft  6in.; 
90  G. ;  max.  grad.,  1  in  11 ;  min.  radius,  0*75  ch. ;  span 
and  centre  poles :  0  wire ;  fixed  trolley ;  contrs.  over- 
head equip.,  B.T-H.  Co.  and  J.  G.  White  &  Co. ;  feeders, 
Callender's,  solid  system,  and  B.I.W. ;  24  d.  deck,  38 
s. deck  cars  (14  with  bogie  and48with4wheel  trucks); 
car  bodies,  Brush  and  Dick,  Kerr  &  Co.;  motors.  Brush 
and  B.T-H.  25  h.p.;  trucks,  Brill,  Brush,  Baltimore  and 
Peokham.  Generators,  3  B.T-H.  and  1  Brush  6- pole 
100  kw. ;  engines,  8,  Ball  &  Wood,  1  hor.  tand.  comp. 
175  h.p.  Diesel ;  boilers,  3,  Lanes.,  H.  &  T.  Danks ; 
400  kw.  [4-5] 

Dundalk    Blectric    Tram-way     Company. 

118,  Grafton  Street,  Dublin.  Engg.,  J.  H.  Ryan 
and  A.  M.  Taylor;  Sec..  R.  N.  Metcalfe ;  Dirertor*,  F.  W. 
Crossley,  W.  Nolan,  R.  M.  D.  Sanders,  D.  T.  Wilson, 
M.  Nugent. 

B (Under cons.) ;  6  mi.  route ;  6*25  mi.  track ;  3 ft  6 in. ; 
97Ib.  G.  and  66  T.;  max.  grad.  1  in  10;  min  radius, 
50  ft;  sideiKtles;  12  cars. 


Gatesheadand  District  Tramway  Company. 

(iateshcnd,  and  Donington  House,  Norfolk  Street 
liondon.W.C.  Jl/rtwojjrr, William  Morrison;  Secretary, 
W.J.  Charlton;  An^Utt.  Sec,  W.  F.  Cox;  Chairman,  {'. 
R.  Grcone  :  Directorg,  W.  J.  (Jruer,  L.  A.  Atherley- 
Jones,  W.  L.  Madgen,  H.  H.  Day. 
B  May,  1901 :  11 -28  mi.  route:  17-3U  mi.  track:  3  ft.  8.^  in. ; 
901b.  G.  *  max.  Krad.,  1  in  8 ;  min.  radius.  35  ft ;  s'pan, 
centre  and  side  poles ;  (Wwire;  swivel  trolley ;  contrs. 
for  overhead  equip.,  Blackwell  &  Co. ;  feeders,  Callcn- 
der's;  25  d.  and  25  s.  deck  cars;  car  bodicH,  Dick,  Kerr 
&  Co.  and  MilncK  &  Co.;  motors,  Dick,  Ken*  &  Co.,  35 
h.p.:  trucks,  Brill.  Current  is  taken  from  County  of 
Durham  Electric  Power  Distribution  Co.  Generators, 
Brush;  engines  Brush  UniversHl;  boilers,  B.  &  W. 

|4-.:m 
Olossop  Urban  District  Tramways,  Glossop 
(leased  and  worked  by  the  Urban  Electric  Supply  Co.) 
Manatjer  and  Eire.  Eng.,  i:.  E.  Knowles. 
E  Aug.  1908; 4-5 mi. route;  5  mi.  track;  S.G. ;  901b.G.; 
max.  grad..  1  in  14 ;  min.  radius,  40  ft ;  side  poles ; 
contrs.  overhead  equip.,  Edmondson's  Elec.  Corp.; 
feeders,  Callender's ;  0  d.  deck  cars ;  car  bodies  and 
trucks,  Milnes  <&  Co. ;  motors,  B.T-H. (GE. 58);  current 
taken  from  lighting  works.  Generators,  '2,  pole  shunt, 
Parker;  engines,  *2— 136 h.p.  and  l-70h.p.  Belliss  and 
Morcom  ;  boiler^.,  2,  Davey  Paxnian ;  total  225  kw. 
Gravesend  &  Northfleet  Blectric  Tramways, 
Ltd..  Fern  Crescent,  Dover  Road,  Northllcet,  Kent 
and  I>onington  House,  Norfolk  Street,  London,  W.C. 
Manager.  A.  W.  Kipping;  Sec.,  P.  N.  Gray*.  Chairman, 
W.  G.  Bond;  Dirertur$,J.  F.  Albright  and  A.  C.  Miles. 
E  Aug.,  1902;  6-5  mi.  route;  95  mi.  track:  S.G. ; 
87  G.;  max.  grad..  1  in  11;  min.  radius,  55  ft;  side 
poles;  0  wire;  fixed  trolley;  contrs.  overhead  equip., 
Wm.  Griflnths  &  Co. ;  feeders.  General  Electric  Co. ; 
16  d.  deck  and  2  s.  deck,  8  bogie  and  10  4-wheel  cars ; 
car  bodies,  English  Elec.  Mfg.  Co.;  motors,  Dick 
Kerr  &  Co.,  25  and  35  h.p. ;  trucks.  Brill,  21  E.  and 
Brush  Co.  Current  taken  from  Gravesend  Corp.  elec. 
works  at  a  scale  of  2d.,  l^d.,  and  l^d.  per  unit.  (4-5J 
Great    Crosby    Tramways.  31,  James  street, 

Liverpool.  Chairman,  J.  U.  Goodyear. 
B  June,  1900;  2*5  mi.  route;  2*5  mi.  track;  S.G.: 
924  lb.  G. ;  min.  radius.  45  ft ;  0000  wire  ;  swivel 
trolley;  contrs.  overhead  equip.,  R.  W.  Blackwell  and 
Co.  (This  tramway  is  worked  by  the  liiverpool  Over- 
head Rly.  Co.,  and  is  included  in  the  particulars  given 
below  under  the  name  of  that  company.)  [9-4 1 

Great  Grimsby  Street  Tramway  Co..  clec 

thorpes,  and  74,  Cheapside.  t^ondon,E.C.  Manager,  H. 
Ij.  White:  Elec.  En(f.,  S.  Barnos;  Cont.  Eng.,  John 
Glenn;  Managing  IHirctor  and  Secretary ^  J.  B.  Glenn; 
Ciiain$ian,  A.  Beattie ;  Directort,  A.  W.  White,  J. P., 
S.  Hern. 

E  Dec,  1901 ;  6  mi.  route ;  10*11  mi.  track ;  S.G.;  96  lb. 
G.;  max.  gmd.  1  in  15;  min.  radius,  26  ft;  side  and 
centre  poles :  Owire;  swivel  trolley ;  contrs.  for  over- 
head work,  Dick.  Kerr  &  Co.;  feeders,  B.I.W.;  30  d.  deck 
4- wheel  curs  and  6  trailers;  car  bodies,  Dick,  Kerr  &  Co.; 
motors,  Dick,  Kerr&  Co.,  25  h.p. ;  trucks,  Brill  (21  E.). 
Current  partly  taken  from  Grimsby  elec.  works  at  1^. 
per  unit,  and  partly  from  own  station.  Engines,  Robb, 
Armstrong,  and  Co. ;  boilers,  2  Lanos.,  Penman  &  Co. ; 
generators,  2  multipolar  Dick,  Kerr  ft  Co.  150  kw. 
(total  300  kw.)  14-5] 

Greenock  and  Port  Glasgow  Tram'wayB 
Company,  Ladyburn,  Greenock,  and  Doning- 
ton House,  Norfolk  Street,  London,  W.C.  Manager, 
A.  A.  Hawkins;  Elec. Eng.,  C.  U.  Kerr;  Secretary,  W. 
F  Herring;  (Viainaan,  Viscount  Emlyn;  Direetom,  C. 
S.  B.  Hilton,  F.  B.  Jjea,  D.  J.  Dunlop,  R.  P.  Simpson. 
E  Oct.  1901 ;  7-75  mi.  route ;  15  miles  track ;  4  ft 
7^  in. ;  90  lb.  G. ;  max.  grad..  1  in  15 ;  min.  radius,  88  ft; 
side  and  centre  poles ;  00  wire;  swivel  trolley ;  contrs. 
overhead  equip.,  Geo.  Hill  &  Co. ;  feeders,  Callender's ; 
80  d.  deck  bogie  and  6  s.  deck  4-wheel  cars ;  car  bodies, 
Brush;  motors,  Brush  1000  A.  26 h.p. ;  trucks,  Brush 
Standard  and  Radial.  Current  is  taken  from  Greenock 
Corp.  Elec.  Works  at  l^d.  per  unit  [4-5] 

Guernsey   Railway    Company,    Hougae-&-la- 

Perre,  Guernsey.  Manager  and  Elee.  Eng.,  Albert  L. 
Davis;  Sec,  J.  de  Mouilpied;  Chairman,  G.  F.  Peek  ; 
Dirretors,  W.D.  Murdoch,  A.  C.  Quick,  T.  Stedman,  J. 
H.  Collings. 

B  Nuv.,1892;2mi.  route;  3mi.  track ;3ft 8.iin.; 40aDd 
74  lb.  Vig.,  and  84  G.;  max.  grad.  1  in  60:  min.  radius, 
60ft.;  side  poles;  *364  wire;  fixed  trolley;  contrs. 
overhead  work,  Siemens,  Bros.  &  Co. ;  9  d.  deck  and 
2  6.  deck  cars  (4  Itogie  and  6  4-wheel  trucks) ;  car 
bodiss,  Milnes  and  Brush ;  motors,  Siemens  and 
B.T-H.  GE.  8U0  14 h.p.;  trucks,  Peckham;  2  Siemens' 
comp.  generators;  engincH.  2  comp.  con.  Marshall 
A  Co.;  boilers,  2  Marshall's  and  2  B.  &  W.;  total, 
100  kw.  [4-5] 

Hampshire  lAght  Railway  (Blectric)  Com- 
pany, 74,  Cheapside,  London,  E.C.  Secretary^  J.  B. 
Glenn ;  Eng.,  John  Glenn. 

E  March,  1903;  6  mi.  route;  9  mi.  track  ;  S.G. ;  10  d. 
deck  cars;  current  obtained  from  the  Portsmouth 
Corp.  try.  power-station. 

Hartlepool  Blectric  Tramways  Company, 

W.  Hartlepool,  and  Donington  House,  Norfolk  St., 
London,  W.C.  ;  Manaacr,  W.  H.  Bettison ;  Secretary, 
W.  J.  Charlton;  W.  F.  Cox,  An^ixt.  Srcntarg', 
Chairman,  W.  J.  Greer;  IHreclors,  W.  G.  Bond,  W. 
Morrison. 

B  May,  1806 ;  6*72  mi.  route ;  8*30  mi.  track ;  3  ft.  6  in. ; 
871b.  G.;  max.grad.linl5;  min.  radius, 35ft.;  side  and  | 
centre  pole  and  s[ian:  00  wire ;  swivel  trollov ;  contrs. 
for  overhead  work,  Macartney,  McElroy  &  i  o.,  K.  W. 
Blackwell  &  Co.,  and  Elec.  Con.  Co. ;  feederv,  Callen- 
der's solid ;  21  d.  deck  cars  (8  bogie  and  13  4-wheel  cars) ; 
car  bodies,  Dick  Kerr,  Brush,  and  Milnes;  motors, 
Dick,  Kerr  *  Co.,  86  h.p.  (86  A  1);    trucks,  Bn.l  and 


I  Brush.  Current  from  own  station,  at  a  "ost  ot  ^Sd. per 
unit;  generators,  2  bipolar  E.C.C.  anl  2  multipolar 
Mather  ft  Piatt;  engines,  4  Willans*  vert.  comp. ;  boilers, 

2  Galloway's,  1  Tinker's ;  (total  600 kw.)  [4-5J 
Hastings  and  District  Blectric  Tramways 

Company,  Ltd.,  1.  Queen  Victoria  Street,  I^ndon, 
E.C.  General  Manager,  T.  B.  HoUiday ;  Secretary,  W. 
R.  Elnton ;  Directorg,  E.  C.  Morgan  (chairman),  G. 
Kitchin,  J.  C.  Williamson. 

B  (Under  cons.),  19*25  mi.  route :  8025  mi.  irack  ; 
8ft.  6 in.;  contrs.  elec.  equipment,  Dick,  Kerr  &  Co- 

[12-41 

Heme  Bay  Pier  Company,  Ltd..  Heme  Bay. 

Managir,  Henry   C  Jones,     nirectorg,  U.  P.  Tavlor 
{chairman),  J.   BaniwcU,  J.   Hogbin,    E.    D.    Collar, 
A.M.  Wacher.  F.  W.  Wacher. 
B  March,  1P99;  '75  mi.  route  (on  pier) ;  '75  mi.  track  ; 

3  ft. ;  2ulb.  V. ;  third  rail ;  3  s.  deck  cars  ;  car  bodies. 
Milnes  A  Co. ;  motors,  B.T.-H. ;  trucks,  Peokham. 

[6-4] 

Imperial  Tramways  Company.  Ltd.,  Clare 

Street  House,  Bristol.  Director;  Sir  George  White. 
Bart  {chairman),  H.  C.  Godfray,  8.  White,  J.  Clifton 
Robinson,  J. P.  {managing)'.  Secretary,  W.  G.  Verdon 
Smith,  Engineer,  J.  Clifton  Robinson.  [4-5 

Isle  of  Thanet  Blectric  Tramways  and 
liiffhtinff  Company,  Ltd.,  St  Peter's,  Kent, 
and  74,  Cheapside,  London.  E.C.  Manager  and  Elee. 
Eng.,  R.  Humphries;  Traffic  Manager^  J.  Standing; 
Per.  Way  Eng.,  W.  Patcrson;  Secretary,  J.  Barber 
Glenn;  C/iatrman,  Lord  Arthur  Butler;  Director,  W. 
Murphy. 

E  April,  1901 ;  9  mi. route ;  11  mi .  track ;  3  ft  6  in. ;  90  lb. 
G. ;  max.  grad.,  1  in  11 ;  min.  radius,  80 ft;  side  pole; 

0  wire ;  swivel  trolley  ;  contr.  for  overhead  equip..  W. 
M.  Murphy;  feeders.  B.I.W.  solid  system;  60 d.  deck 
4-wheel  cars;  car  bodies,  St  Louis  Car  Co.  A  B.T-H. ; 
motors,  85  h.p.,  B.T-H.  (GE.  58):  trucks.  Brill  and  St 
Louis  Car  Co. ;  generators,  2  B.T-H.  550  volt  continu- 
ous, and  2  2,.')00  volt  alt.:  engines.  2  AUis,  2  Bolliss 
and  Morcom  vert. ;  boilers,  4  water  tube  B.  Sc  W. ; 
total,  1,000  kw.  [4-5] 

Kidderminster  and  Stourport  Blectric 
Tramway  Company,  Kidderminster  and  Don- 
ington House,  Norfolk  Street  London,  W.C.  Managing 
«f  Elec.  Eng.,  G.  Charlton  ;  Traffic  Manager,  W.  Stead- 
man:  AimiHt.  Elec.  Eng.,  J.  F.  Coates;  Secretary,  H. 
A.  Stagg:  Cluiirman,  \v.  L.  Madgen;  Difecton,  J.  A. 
fiycett  (managing),  H.  R.  Arnold,  Sir  E.  Spencer. 
E  May,  1898;  45  mi.  route;  4*75 mi.  track;  S  ft  6 in. ; 
751b.  G.;  max.  grad.,  1  in  14;  min.  radios,  45  ft; 
brackets,  side  trolley ;  0  wire ;  swivel  trolley ;  contrs. 
for  overhead  equip..  Brush  Co. ;  feeders.  Glover  &  Co. : 

4  d.  deck  and  9  s.  deck  cars  (4  open  and  5  clos^i ;  car 
bodies.  Brush  and  DicU-Kerr;  motors.  Brush  and 
Walker,  17,  25,  and  27  h.p.;  trucks,  Brill  21  E.,  Balti- 
more, and  Brush.  Current  is  taken  from  the  Kidder- 
minster Elec.  Lighting  Co. ;  generators,  5,  Brush  and 
Pardons;  engines,  5,  Brush  and  Parson's  turbines; 
boilers,  5,  B.  A  W. ;  900  kw.  f  4  5 ; 

Kinver  Tramway,  Kinver,  and  Donington  House, 
Norfolk  Street.  London,  W.C.  Chairman,  E.  Garck«. 
f/.r.,  Dudley,  Stourbridge,  and  Distriot  Elec.  Traction 
Co.,  Ltd. 

Lanarkshire  Tramwuy  Company,  Edinburgh 
Road,  Motherwell,  N.B..  and  88,  Cannon  Street, 
Tiondon,  E.C.  Gen.  Manager,  G.  F.  MoUer;  Tira.^ 
Manager,  W.  G.  Davis ;  Sec,  A.  Clements ;  Chairman, 
A.  R.  Monks;  Directors,  Sir  B.  Cunard,  H.  C.  Levis, 
W.  H.  Whaite,  G.  f^nklin,  J.  P.  Nauheim,  Sir  T.  R. 
Thompson. 

B  July,  1903;  8*68  mi.  route;  1508  mi.  track;  4ft 
7iin.;  961b.  G. ;  max.  grad.,  1  in  11*2;  min.  radias, 
.S6ft;  side  bracket  poles;  00  wire;  swivel  trolley; 
contrs.  overhead  equip.,  B.T-H.  Co.;  fevers,  St. 
Helen's  Cable  Co.  diafite,  solid;  25  d.  deck  4-wheel 
cars;  car  bodies,  British  Elec.  Car.  Co.:  motors, 
B.T-H.  Co.,  27  h.p.) ;  trucks,  British  Electric  Car 
Co.;    generators,  B.T-H.  Co.  8  8-pole  250  kw.,  and 

1  4-pole  75  kw. ;  engines,  8  Yates  ft  Thorn,  comp.  cood. 
Corliss,  and  1  Allen  A,  Sons,  high  speed  comp.;  boilers, 
8  B  ft  W.  water  tube ;  total,  835  kw.  [6-4] 

Lancashire  Li^ht  Railway  Company,  Ltd. 

(Livkiu'ool-Pkercot  LiuHT  Railway),  9,  North  John 
Street,  Liverpool.  Engin4€r-in-Chier\  J.  R.  Salter; 
Secretary,  H.  P.  Conibear;  Chairman,  Hon.  A. 
Stanley,  M.P.;  Directon,  E.  K.  Muspratt  C.  E. 
Maples,  E.  Adam,  J.  Beecham,  and  J.  M.  Henderson. 
E  June,  1902 ;  8*41  mi.  route  ;  8*625  mi.  track  ;  S.G. ; 
1001b.  G. ;  max.  grad.,  1  in  20;  min.  radias,  50  ft ;  side 
poles ;  00  wire ;  swivel  trolley ;  contrs.  overhead  equip., 
B.I.W.  Co.;  feeders,  B.I.V/.  Co.;  7  d.  dock  4-whecl 
cars;  oar  bodies  and  trucks,  Milnes,  and  British 
Electric  Car  Co. ;  motors.  Witting  and  Westinghouse, 
30  h.p.    Current  from  B.I.W.  Co.  at  l^d.  per  unit. 

[6-5] 

Liverpool    Overhead    Railway   Company 

81,  James  Street,  Liverpool.  Manager  and  Elee.  Eng  , 
S.  B.  Cottrell;  Secretary,  W.  H.  Alexander;  Chairman, 
Sir  W.  B,  Forwood;  Directors,  R.  Hobson,  H. 
Brocklebank,  Sir  E.  Lawrenoe,  G.  H.  Robertson, 
H.  C.  Woodward,  J.  E.  Anderson. 
Besides  the  Liverpool  Overhead  Railway  this  Com- 
pany works  a  section  of  electric  tramway  as  follows : 
E  June.  1900;  2*5 mi.  route;  2*5 mi.  track;  S.G. ;  92^ lb. 
G. ;  no  gprad. ;  min.  curve,  45  ft ;  side  pole ;  OUOO  wire ; 
swivel  trolley;  contrs.  for  overhead  equip.,  R.  W. 
Blackwell  ft  Co.;   feeders.  Glover's;  12  d.  deck  and 

2  s.  deck  4-wheel  oars;  car  bodies. Dick,  Kerr  ft  Co.; 
motors,  25  h.p.  Dick-Kerr;  trucks,  Brill  21  E. ;  gener- 
ators, 7,  British  Schuckert  Co.,  E.  C.  C.  ft  T.  Parker ; 
engines,  7  Musgrave  ft  Sons,  Hick,  Hargrea ves,  Browett- 
liindley ;  Itoilers,  7,  Lanes.,  Musgrave  ft  Sons ;  total 
160  kw.  [44t] 

[CoHlinued  on  ftage  I.) 
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Liverpool  -  Prescot    Light    Railway    Com- 1 

pany,  9,  North  John  Htreot,  Liverpool.  MaiMger  and 
Elcr.  Enii.,  J.  R.  Salter;  SVr.,  H.  P.  Cuniboar ;  Chairman, 
Hon.  Arthur  Stanley,  M. P. :  Directors,  C.  E.  Maplen, 
K.  AdauiB,  E.  K.  Muspratt,  M.P..  J.  Bcechani,  J.  M. 
lIciukTMHi.  (See  Luncashiro  Lij^ht  Utiilwav  C'ompanv, 
Ltd.)  ■         [4-r.)" 

Llandudno.  GolwynBay,  and  Rhyl  Blectric 
Traction  Company.  3.S.  Brazen  nose  street,  Man- 
chebter.  Engineer,  W.  CI.  Klio<le« ;  Secretanj.  J. 
Morris :  Dir^clon,  E.  Hewitt,  F.  W.  Smith,  W.  J.  I 
KerMhuw.  | 

K  (Under  cons.) :  2  mi.  route  ;  85  uii.  track;  3  ft.  Cin.; 
H6lb.  (».;  max.  j^rad.   1  in  Hi;   uiin    radius,  ; 

bracket  and  span  wire  ;  00  wire;  fixed  trolley:  contrs. 
»)vcrhead  equip.,  F.  W.  Smith  &  Co. :  16  cuirs ;  motors, 
'Jo  h.p.  Current  to  be  obtained  from  Llandudno 
Cor)X)ration  at  1*5  i>er  unit,  |4-5i 

London   United  Tramways   dOOl)  Ltd.,  k8, 

High  Road,  Chiswick.  Managing  Dirrctor  ami  He»ulfnt 
Eng.^  J.  Clifton  Robinson;  Tragic  Mnnngcr,  Clifton 
Uobinson,  jun.;  Sfc,  W.  G.  Verdon  Smith;  C/mittnrtn, 
C.  J.  Cater-Scott;  Director*,  W.  Abbott,  J.  Clifton 
Uobinnon,  VV.  H.  Brown,  C.  T.  Yerkes. 
E  April,  1901:  8709  mi.  route;  62  mi.  track;  S.G. ; 
92^  lb.  G.;  max.  grad.,  1  in  19;  min.  radius,  82  ft.; 
side  and  centre  poles  and  span  wires ;  00  wire ;  swivel 
trolley ;  feeders,  Nat.  Conduit  &  Cable  Co.,  A  W.  T. 
Henley's ;  800  d.  deck  bogie  ears ;  car  bodies,  Milncs  & 
Co.,  Hurst,  Nelson  &  Co.,  and  British  Elec.  Car  Co. ; 
motors,  B.T-H.  26  h.p.,  and  Westinghouse  30  h.p. : 
trucks,  Peckham,  Mc(iuirc,  and  Brill;  generators,  4 
2.'i0kw.  and  1  500 kw.  and  2  1,000 kw.  3-phase,  B.T-H. ; 
engines,  f»,  Allis-C'halmers,  vert.  Corliss;   boilers,  11,] 

B.  A  W.,  with  Vicars'  stokers ;  total,  3,500  kw.     [  4-.'.  1 
Mansfield  A  District  Lisrht  Railway  Go..' 

Benlinck  Chambers,  Mansfield,  and  5,  Great  (George 
Street.  London,  8. \V.  Gen.  Manager,  (*.  R,  Walker; 
Con.  Eng.,  H.  Graham  Harris;  .SVr.,  G.  I).  Prince; 
Direelors,  W.  S.  B.  Mcfjaren  irhainnan),  A.  R.  Holland, 
M.  H.  Mills.  G.  Wigley,  J. P.,  H.  RUfTer.  j 

K  Under  eons.;  10  mi  route;  11*5  nn.  track:  S.G.; 
90  lb  G  ;  max.  grad.,  1  in  17;  min.  radius,  50  ft. ;  side  I 
bracket;  00  wire;  swivel  trolley;  contrs.  overhead  t 
equip.,  J.  G.  White  &  Co.;  feeders,  solid;  trucks,' 
single;  motors,  25  h.p.;  current  from  Mansfield  Cor- 
)>oration ;  generators,  3  multii>olar,  T.  Parker,  litd. ; 
engines,  8  T.  Cp.  Alley  McLellan.  400  h.p. ;  bc»ilers,  3 
Lanes.  80  ft.  by  K  ft.,  Musgrave  tV:  Co.,  and  3  H.  &  W. ; 
l<»tal.300k\N.  1 15 1 

Manx  Electric  Railway  Company,  i,  strath- 

allan  Crescent,  l»le  of  Man,  and  78,  Cornhill,  London, 
K.(\  Direcforn,  A.  G.  Kitehing  {chairman),  W.  H. 
Vaudrcy,  B.  E.  Grcouwell,  E.  Schenk,  A.  G.  Boscawen  ;  I 
Secretarg,  C.  A.  Huni.  (See  Douglas-Ramsey  Tramway 
and  Snacfell  Mountain  Railway.)  r4-5| 

Merthsrr  Blectric  Traction  and  Lisbtins 
Company,  I>oningtoQ  House,  Norfolk  Street,  Lon- , 
don,  W.C.  Managing  Eng.^  A.  J.  Ij.  Plunket ;  Secretary,  i 
H.  A.  Stagg ;    Chairman,  W.  L.   Madgcn ;    Direclorg,  j 

C.  G.  Tegetmeier,  G.  R.  Hulme. 

E  April,  1901 ;  298  rai.  route  ;  3-»4  mi.  track ;  3 ft. 6  in.; 
90  lb.  G. ;  max.  grad.,  1  in  10 ;  min.  radius,  38  ft. ;  span 
wire  and  side  ik)1cs;  0  wire;  fixed  trolley;  feeders. 
Callcndcr's ;  3  d.  and  12  s.  deck  4-wheel  ears ; 
ear  bodies,  Midland  Wagon  Co.,  and  Dick,  Kerr 
A:  Co. ;  trucks.  Brill  21  E.  ;  mol<?rs,  B.T-H.  ( o. 
:J5h.p.  and  Dick,  Kerr  &  Co.  (33  N.)  25h.p. ;  current  i 
obtained  from  lighting  section  of  company  at  Ud. 
IKjr  unit;  generators,  3  110  kw.  4-polc  Bruce  Peebles 
and  1  900  kw.  6-polc  Silvertown  ;  engines,  4,  Browctt, 
Lindley ;  boilers,  4,  B.  A  W. ;  (total  500  kw.)  [4-5J  f 
Metropolitan  Bleotric  Tramways,  Limited, 
Evelyn  House,  Finsbury  Pavement,  London,  E.C. 
Tra^c  Manager,  W.  E.  Hammond;  Chief  Eng.,  A.  H.  i 
Pott;  Per.  Way  Eng.,  S.  G.  Smith;  Srrretarg,  A.  L. 
Barker;  Chairman,  E.  Garcke ;  Direclorn,  Sir  E.  Spencer 
{Ih-puty  Chairman),  J.  Goddard,  W.  L.  Afadgen, 
G,  Kichardson,  C.  G.  Tegetmeier,  J.  Devonshire 
{ManagiHiJ  JHreclor). 

E  July,  1904;  15  mi.  route;  30  mi.  traek ;  S.G.; 
1001b.  G. ;  max.  grad.,  1  in  15;  min.  radius,  40  ft.; 
span  wire  and  centre  jxjle;  000  wne;  swivel  trolley; 
feeders,  Callcndcr's  [j.T.-V.B.  Sheath  laid  solid ;  150  d. 
deck  l>ogie  cars ;  car  bodies.  Brush  (k). ;  motors,  B.T-H., 
'28  h.p.  ;  trucks.  Brush  Co.  Current  taken  from  North 
Metropolitan  Elec.  Power  Supply  Co.  at  l"4d.  per 
unit  for  first  5,000,000  in  each  half-year  with  sliding 
scale.  Generators,  3,  Brown  Boveri,  1000  kw. ;  engines, 
3,  Parsons,  turbines,  Bellis,  B.T-H.  exciters;  boilers, 
6,  B.  A  W.  (15,0001bs.  evaporation) ;  3,000  kw.    [12-4] 

Middlesbro,  Stockton,  and  Thomaby  Elec- 
tric Tramw^ay  Company.  Middlesbro,  and  Clare 
Street  House,  Bristol.  Managing  Director  and  Engineer, 
.1.  Clifton  Robinson  :  Chairman,  Sir  Geo.  White,  Bart. : 
7i/rrr/«r», J.Clifton  Robinson,  H.C.Godfrey,  S.White. 
E  July,  1898 ;  85  mi.  route ;  15  mi.  track ;  8 ft.  6 in. ; 
921b.  G.;  max.  grad.,  1  in  17 :  min.  radius.  80ft.; 
centre  and  side  ijoles ;  50  d.  deck  and  10  s.  deck  (total 
60  bogie  truck  cars) ;  car  bodies,  Milncs ;  motors, 
B.T-H.  (GE.  80J);  trucks,  Peckham;  generators,  8, 
B.T-H. ;  engines,  3,  AUis  hor.  comp. ;  boilers,  B.  A  W. 
3;  toU1900kw. 

Middleton  Electric  Traction  Company, 
Hiltonfold  liane,  Middleton,  and  Donington  House, 
Norfolk  St.,  London,  W.C.  (ien.  Manager,  W.  F. 
Eiideaii ;  Secretary.  W.  S.  Wreathall :  Chairman,  Lord 
Vaiix  of  Harrowden  ;  Direelors,  C.  S.  Hilton,  J.  V. 
Kitchener. 

E  March,  1902;  8-5  mi.  route:  9'75  mi.  track;  S.G. ; 
!)H  lb.  G. ;  max.  grad.,  1  m  18;  min.  radius,  45  ft. ;  side 
poles  and  span  wire ;  0  wire  ;  fixed  trolley;  contrs.  for 
overhead  equip.,  Geo.  Hill  A  Co.  ;  feeders,  W,  T. 
Glover  A  Co.  ;  5  d.  and  22  s.  deck  cars  (14  with  bogie 
and  13  with  4-wheel  trucki ;  car  bodies,  Dick,  Kerr  and 
Brush;  motors,  Dick-Kerr  25h.p.  and  Brush  85 h.p. ; 
trucks.  Brill,  Brush  and  Peckham.  Currenttaken  from 
Middleton  Corp.  elec.  works  at  l^d.  per  unit,  sliding 


seah- :  generators,  3  Siemens,  DC  ;  engines,  3,  Bellihs  ' 
A  Morcom;  lM>iters,  3,  Lanes.  [3-51 

MusselburfiTh  Electric  Tramways,  Electricity 

Works,  Musselburgh.  N.H.  (owned  by  the  National 
Electric  Construction  Co.,  34,  Victoria  Street,  London, 
S.W^)  Gen.  Manuot-r  an*t  Elec.  Eng.,  William  Bain; 
Per.  H'ay  Eng.,  A.  Ritchie  ;  Secretary,  W.  B.  Cownie  : 
Directors,  R,  S,  Baiii  (chairman),  J.  T.  Jervis,  B. 
Bornheim,  L.  B.  Schlesinger,  W.  H.  Fowler. 
El>eccmber,  1904;  8  mi.  route;  525  mi.  track;  S.G.; 
90  lb.  G.  ;  max.  grad.,  1  in  34  ;  min.  radius,  48 ;  bracket 
arm,  side  pole ;  00  wire ;  swivel  trolley :  contrs,  for 
overht!ad  equip..  National  Elec.  Cons.  C'o. ;  feeders, 
B.l.W. ;  12  d.  deck  cars  ;  car  bodies.  British  Elec.  C»ir 
Co.;  motors,  B.T-H.  30b.  h.p.;  generators,  8  100  kw. 
Lanes.  Dynamo  and  Motor  Co.;  engines,  2  Pea<!he. 
Davey  Paxman  and  C^. ;  boilers, 8  Heenan  and  Fronde 
waier-tuljc  ;  200  kw.,  set  800  amp.  battery.  (1-6)      i 

New  General  Traction  Company,  Ltd..  20, 
Bishopsgate  Street  Within,  London,  E.C.  Managing 
IHreetor,  E.  A.  Hopkins;  Secretary,  J.  O.  Mills;  Chief 
Engineer,  I.  E.  Winslow;  Chairman,  Baron  K.  B, 
d'Erlanger. 

[This  company  holds  shares  in  several  tramway  com- 
panies— among  others,  in  the  Coventry,  the  Norwich, 
and  the  Douglas  Southern  Electric  Tramways  Com- 
panies.] "  (4-5J 

New  St.  Helen's  and  District  Tramways 

Company,  Ltd«,  Tramway  Depot,  Hall  Street, 
St.  Helen's.  General  Ma«/if/er,  Wm.  Hutehings;  Secre- 
tary, C.  E.  Ruekley;  Chairman,  J.  B.  Atherton  : 
Directors,  J.  Atherton,  H.  Martin,  L.  Higginbottom, 
J,  Hunter. 

E  July,  1899 ;  20'25  mi.  route ;  22  mi.  track ;  S.G.;  95  lb. 
G. ;  max.  grad.,  1  in  14  ;  min.  radius,  35  ft. ;  brackets 
and  span  wires ;  0  wire ;  swivel  trolley ;  contrs.  for 
overhead  equip.,  B.l.W.  Co;  feeders,  B.l.W.  Co.;  36 
d.  deck  cars  (20  bogie  and  16  4-wheel  trucks);  car 
bodies.  Brush;  motors,  B.T-H.  and  Westinghouse, 
25 h.p.;  trucks.  Brill;  current  taken  from  St.  Helen's 
Corp.  dec.  works  at  Id,  per  unit.  [4-5] 

North  Shields  Ti*amw^a:^  Company  owned  and 
worked  by  Tynemouth  and  District  Elec.  Trac.  Co.,  q.r. 

Norwich     Electric     Tramway    Company, 

8,  Orford  Hill,  Norwich,  and  20,  Bishopsgate  Street 
Within,  London,  E.C.  Manager  and  Engineer,  A.  N. 
Banister;  A»gi«t.  Manager,  V.W .  Dog^et;  Consulting 
Eng.,  1.  E.  Winslow;  Sec,  T.  G.  Mills;  t'hairman,^ 
Baron  E.  B.  d'Erlanger;  Director*.  E.  A.  Hopkins 
(Managing),  Hon.  A.  Brand,  F.  Fit/.gerald,  G.  M. 
Chamberlain. 

E  July,  1900 ;  14'5  mi.  route  :  11)  5  mi.  traek  ;  3  f  t.  6  in. ; 
65*5  lb.  G.;  max.  grad.  1  in  12'5:  min.  radius,  38  ft.; 
span  wire  (centre  suspension) ;  0  wire  ;  fixed  trolley  ; 
contrs.  for  overhead  equip.,  Blackwell  A  Co. ;  feeders, 
B.l.W.  paper  insulat(}d ;  42  d.  deck  4-wbeel  cars ;  car  i 
bodies.  Brush;  motors,  Westinghouse  No.  46,  25  h.p. ; 
trucks,  Peckham.  Current  supply  from  own  jwwer- 
station  at  *75d.  per  unit;  4  D-C.  Westinghouse  rail- 
way generators  ;  engines,  Browett.  Lindley,  4,  tandem, 
comp.  cond. ;  boilers,  4  water  tube,  B.  A  W.;  total 
800  kw.  14-51 

Oldham,  Ashton  and  Hyde  Electric  Tram- 
way, Ltd.,  Tramway  Depot,  Denton,  Lanes.,  and 
Donmgton  House,  Norfolk  St.,  London,  W.C.  Gen. 
Manager,  M.  Rathbome ;  Elec.  Eng.,  E.  T.  Todd ; 
Secretary,  W.  S.  Wreathall ;  Chairman,  E.  Garcke; 
Directom,  L.  A.  Athcrley  Jones,  R.  Whittaker,  J,  V. 
Kitchener,  T.  Hegmbottom.  i 

E  June,  1899;  9  mi.  route;  9. mi.  track;  8.G.;  961b. 
G.;  max.  grad.,  1  in  11;  min.  radius,  26  ft.;  span 
wire  and  side  poles;  0  wire;  fixed  and  swivel  trolleys; 
contrs.  for  overhead  equip.,  Blackwell  &  Co.;  feeders,  i 
B.l.W.  and  Glover  A  Co.;  12  d.  deck  and  31  s.  deck 
42  4-wheel  cars  and  4  bogie  truck  cars;  car  botlies. 
Brush;  motors,  Brush  and  B.T-H.  (27  h.p.,  and  B. 
1,000, 85  h.p.) ;  trucks,  B.T-H.  (46),  Brush  (4).  Current 
taken  from  Ashton  Corp.  elec.  works.  [4-5 J 

Paisley  and  District  Tramw^ays  Company,  I 

Elderslie,  Paisley,  and  74,  Cheapside,  London,  E.C. 
Manager,  V.  Coutts;  Com.  Eng.,  H.  F,  Parshall;  Sec- 
retary, J.  B.  (ilenn;    Dircclorn,  Lord  Arthur  Biiller, 
O.  H.  Smith,  J.  Jt.hnston  Smith. 
E  July,  1901 ;  14  mi.  track  ;  4  ft.  7^  in.  gauge.      [6-5 1 
PeterboroufiTh  Electric  Traction  Company, 
Ltd..  The  Dei>ot,  Lincoln  Road,  Peterborough,  and 
Donington    House,    Norfolk    Street,    London,    W.C. 
Manager,  F.  P.  Comber;   Secretary,  C.  H.  Godward; 
i'hairman,  W.  J.  Greer;    Directom,    Lord    Vaux    of, 
Harrowden  and  E.  A.  Paris. 

E  Jan.,  1908 ;  5-33  mi.  route ;  6*71  mi.  track ;  3  ft.  6  in. ; 
94  lbs.  G. ;  max.  grad.,  1  in  40;  min.  radius,  85  ft.; 
bracket  and  s^an  wire  ;  0  wire ;  swivel  trolley ;  contrs.  , 
overhead  equip.,  J.  G.  White  A  Co. ;  feeders,  W.  T. 
Henley's;  14  d.  deck  4-wheel  cars;  car  bodies,  Brnsh  ;  I 
raotorf,  Brush  800  B.,  17  h.p. ;  trucks,  4  wheeled 
Brush ;  current  obtained  from  the  Peterborough 
Corp.  at  2d,  per  unit.  [4-5J 

Plymouth,  Stonehouse  and  Devonport 
Tramw^ays  Company,  16,  Edgcumbc  street, 
Stonehouse,  Plyinoutn,  and  74,  Cheapside,  London, 
E.C.  Manager,  G.  H.  Moreton ;  Elec.  Eng.,  J.  Graham 
Pearce ;  Sec,  J.  Barber  Glenn ;  Chairman,  Andrew 
Beattie  ;  Diiector»,  S.  Hem  (Managing),  J.  B.  Glenn. 
E  Nov.,  1901;  43  mi.  route;  7  mi.  track;  8  ft.  6in.; 
84  lb.  G. ;  max.  grad.  1  in  11 ;  min.  radius,  84  ft. ;  side 
poles ;  0  wire ;  contrs.  overhead  equip.,  Blackwell  A  Co.; 
feeders.  B.l.W. ;  14  d.  deck  4-wheel  e^rs;  car  bodies, 
Dick,  Kerr  A  Co. ;  motors,  Dick,  Kerr  A  Co.,  8J1  N., 
25  h.p. ;  trucks,  Brill  (21 E.) ;  current  taken  from  Corp. 
elec.  works  of  Plymouth  and  Devonport.  [9-4J 

Poole  and  District  Electric  Traction  Com- 
pany, Poole,  and  Donington  House,  Norfolk  Street, 
Ijondon,  W.C.  Manager,  E.  H.  Mottram ;  Per. 
Way  Eng.,  E.  A.  Evans;  Secretary,  W  F.  Cox, 
Chairman,  E.  Garcke;  Direelors,  R.  P.  Simpson,  P.  G. 
Hamilton  Carvill,  M.P.,  W.  M.  Murphy,  Dr.  J.  A. 
Hosker,  (i.  F.  M.  I'ornwalUs-West. 


E  April,  1901;  8-75  mi.  route;  4'5  mi.  track  ;  3 ft. 6 in. ; 
90  lb.  G. ;  max.  grad.,  1  in  13  ;  min.  radius,  45  ft. ;  .side 
poles;  0  wire;  swivel  trolley;  contrs.  for  overhead  work. 
Macartney,  McElroy  A  Co.;  feeders,  Callender't;; 
17  d.  deck  4-wheel  truck  cars;  car  bodies.  Brush, Dick. 
Kerr  A  Co.,  and  Milnes;  motors.  B.T-H.  36  h.p  (GE. 
58)  ;  trucks.  Brill  21  E.,  and  Brush.  Current  taken 
from  Bournemouth  and  Poole  Electric  Supply  Co. 

[4-r,| 
Portrush— Olant's  Causeway  Electric  Tram- 
way, Portrush.    Manager,  D.  fc'all ;  EUe.  Eng.,  W.  A. 
Traill ;  Chairman,  A.  Traill ;  Direclon,  C.  M'D.  Stuart, 
J.  S.  Moore,  W.  A.  Traill. 

E  September,  1888 ;  8  mi.  route ;  9  mi.  track  ;  3  ft. ; 
421b.  v.;  76 lb.  G.;  max.  grad.,  1  in  24;  min.  radius, 
30  ft. ;  4  motors ;  22  cars ;  car  bodies,  Midland  Wagon 
(^o. ;  motors,  B.T-H.;  trucks,  Peckham;  generators, 
2  E.C.C. 

Potteries  Electric  Traction  Company,  Tram 

way  DeiM'it,  Stt>ke-on-Trent,  and  Donington  House, 
Norfolk  Street,  Loudon,  W.C.  Gen.  Manager  and  Eng., 
J.  J.  Walklate;  Elec.  Eng.,  F.  J.  Chappie;  Ap^imI. 
Manager,  F.  Hatch;  Secretary,  W.  F.  Herring;  Chair- 
man, G.  Comwallis-West ;  Director*,  K.  Garcke,  S. 
Mear,  Sir  Thos.  Pilkington,  Bart.,  J.  V.  Kitchener. 
E  May.  1899;  30*7  mi.  route;  88*4  mi.  track;  4ft.; 
87  G.;  max.  grad.,  1  in  10;  min.  radius,  66  ft. ;  span  wire 
and  side  pole;  0  wire;  fixed  trolley;  oontrs.  overhead 
equip.,  R.  W.  Blackwell  A  Co.,  B.E.T.  Co. ;  feeders, 
Calleuder's,  Henley's,  Johnson  A  Phillips';  105  s.  deck 
cars  (69  with  4-wheel  and  36  bogie  trucks) ;  car  bodies, 
Brush,  Dick,  Kerr  A  Co.,  Midland  Wagon  Co.;  moton,, 
B.T-H.  GE.,  800,  GE.  68,  and  Dick,  Kerr  A  Co., :«  N., 
20  and  36  h.p.;  trucks.  Brush,  Peckham,  Brill:  gen- 
erating cost.  ^SSd.;  generators,  4  B.T-H.,  2  Bruce 
Peebles,  and  2  Helios ;  engines,  4,  hrowett  A:  fjindley. 
2,  Ball  &  Wood,  2,  Mcintosh  A  Seymour.  1,  Universal. 
1,  Willans,  and  1,  Sentinel;  boilers,  8  Lanes.,  Tinker 
6,  and  Danks  8 ;  total,  2,160  kw.  1 4-5J 

Rossendale  Valley  Tramways  Company, 
BacupRoad,  Rawtenstall,  Lanes., and  61,  Gracechurch 
Street,  Ix)ndon,  E.C.  Manager,  J.  K.  North  ;  Eng., 
G.  Hopkins;  Sec,  A.  R.  Abbott;  Chairman,  A.  IjOvc; 
Directorn,  W.  P.  Green,  A.  W.  Owston.  J.  V.  Kitcbenci, 
S.  A.  Sillem. 

E  January,  18^;   6  5  mi.  route;   8  mi.  track;  4ft.: 
901b.  (J.;    max.  grad.,  1  in  14;    min    radiu.s,  37fl. 
12  d.  d«'ck  cars;  engines,  T.  Green  A  Son;  boilers,  T. 
(Jreeu  A  Son.  <  4-.'»  | 

Rothesay  Tramway  Company,  Ltd.,  p«>  nt 

house,  Rothesay,  and  Donington  House,  Norfolk  St., 
Tiondon,  W.C.  Manager,  A.  Robertson ;  Resident 
Eng.,  A.  Wilkes;  Sec,  W.  F.  Herring;  Chairman. 
Viscount  Emlyn;  Directors,  F.  B.  lica,  A.  C.  Miles, 
C.  S.  B.  Hilton. 

E  August,  1902;  4-81  mi. route ;  9'62  mi. track;  3ft. 6 in.; 
941b.  and  77  lb.  G.;  max.  grad.,  I  in  28;  min.  radius, 
120ft.;  span  wires;  contrs.  overhead  equip..  Dick, 
Kerr  A  Co. ;  feeders,  Henley's;  20  s.  deck  lx»gie-truek 
cars;  car  bodies,  Dick,  Kerr  &  Co.,  and  Brush; 
motors,  Dick,  Kerr  A  Co.  and  Brush  ('o;  generators, 
Dick,  Kerr  A  Co.  2  160  kw.  and  1  50  kw. ;  engines.  2 
Browett- Lindley  and  1  Diesel ;  Tudor  batterj' ;  boilers, 
2  500  h.p.  (total  350  kw.)  |4-.«i 

Ryde    Pier   Company,    Rydc,    Isle    of   Wight. 

Manager,  W.  D.  Stanney ;  Elec  Eng.,  C.  Harrison  ; 
Serretnry,  L.  Taylor  ;  Chairman,  W.  M.  Banics. 
E  March,  1886;  U'5mi.  route  (on  pier);  1  mi.  traek  : 
S.G. ;  80  and  84  lbs.  Vig. ;  3  s.  deck  cars ;  car  bodies 
Lanes.  Wagon  Co. ;  motors,  Siemens* ;  2  Sicuneus' 
generators,  27 kw. ;  engines,  6 h.p.  Otto  1,  Stockport  1 ; 
total,  27  kw.  [9-4 1 

Scarborough   Tram-ways   Company,   scaiby 

Road,  Scarborough.  Gen.  Manager  and  Elec.  Eng., 
J.  E.  Edmundson;  Secretary,  W.  E.  Nieoll;  Director'., 
V.  Fowler,  M.  WhitUker,  J.  Dale,  J.  C.  Wighani,  F. 

E.  Gripper,  W.  B.   Hopkins. 

E  May,  1904 ;  4*5  mi.  route ;  7-25  mi.  track ;  8  ft.  6  in. ; 
90  lb.  &  91  lb.  G.;  max.  gratl.,  1  in  11 ;  min.  radius,  35  ft.; 
bracket  arm,  span  and  centre  jwle;  00  wire:  swivel 
trolley  ;  contrs.,  overhead  equip.,  Edmundson's  Elee- 
tricity  Corp. ;  feeders,  Calleuder's  bitumen  ;  22  d.  deck 
4-wheel  ears;  car  bodies,  Brush  Co.  and  B.E.C.  I'o.; 
motors,  B.T.H.  .35  h.p.:  trucks.  Brush  Standard; 
Power  supplied  by  the  Sciirborough  Elec.  Supply  Co., 
Ltd.,  at  l*3d. ;  generators,  2  800  kw.  Parson.s*  iiiuUipu- 
lar;  engines.  Parsons'  2  steam  turbines;  boiler*, 
Lanes. ;  total  600  kw.  tramway  plant.  [4-5] 

Sheemess  and  District  Electric  Power  and 
Traction  Company,  Slieerness  East,  and  Surrey 
House,  Victoria  Embankment,  London,  W.C.  Manager 
d-  Eng..  H.  J.  Nesbitt;  Sec,  P.  N.  Gray.  Directors,  ll. 
Hulme  (Chairman),  G.  Offor,  8.  A.  Sillem. 
E  April,  1903 ;  2'5  mi.  route  ;  3  mi.  track  ;  3  ft.  0  in. 
94  lb.  G. ;  min.  radius,  45  ft;  side  poles;  00  wire ;  bow 
trolley;  contrs.  overhead  equip.,  J.  G.  White  &  Co.; 
feeders,  Calleuder's  solid;  8d.  deck  4-whecl  cars  ;  car 
bodies,  Brush ;  motors.  Brush  50  h.p. ;  trucks.  Brush ; 
Current  from  own  Power  Station  at  a  cost  of  2d.  p*'r 
unit;  generators,  3  Brush ;  engines,  8,  Browett  Lindley; 
boilers,  8,  water- tube,  B.  &  W.  (total  120  kw.)     [4-5J 

Snaefell  Motmtain  Railway  (The  Manx  Electric 
liailway  Company,  1,  Strathallan  Crescent,  Douglas, 
Isle  of  Man).    Manager,  Harold  Brown ;  lie^ident  Eng., 

F.  Edmondson.  Sec,  C.  A.  Huni ;  Directors,  A.  li. 
Kitehing  (Chairman),  W.  H.  Vaudiey,  B.  E.  Green- 
well,  E.  Schenk,  A.  G.  Boscawen. 

E1896;  4*6  mi.  route;  9*26 mi.  track;  8ft.  6iii.;  56 lb. 
Vig.;  max  grad.,  1  in  12;  min.  radius,  90ft.:  centre 
pole  and  span  wire;  0  wire;  feeders,  Henley's  and 
Calleuder's ;  7  s.  deck  cars ;  car  bodies,  Milne*, 
A  Co.;  trucks,  Milnes,  Brush,  and  Brill;  car  equip., 
Mather  and  Piatt ;    motors,  Mather  A  Piatt  35  h.p. ; 

I     generators,  2 300 kw.  Witting  Eborall,  8  120  kw.  DC. 

I     E.C C,  4  60  kw.  Mather  A  PlaU ;  engines.  3  430  h.p 

Belliss  A  Morcom,  3  ISOh.p.Robb  Armstrong:  Iwilers, 

11.  Galloway  and  B.  R.  Rowland  A  Co.,  and  1  130  h  p.; 

(total.  1,300  kw.)  [4-5] 

((\mtiiiucd  on  page  Hi.) 
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Electric  Tramway  and  Railway  Directory -co^tmuec^. 


South  Iianoashlre  Tramways  Oompany,  0. 

North  John  Street,  Liveri>ool.  Trajhc  Manager.  W. 
H.IjancaHter;  Eng.-inChief.J.  \t.  Sxlter;  Rtiridmt  Bhij., 
K.  H.  Kdwardes;  See.,  H.  P.  (^onibear;  CJuiirman, 
Hon.  A.  Stunlex,  M.P.  IHrectorf,  E.  K.  Muspratt. 
C.  E.  Maples.  E.  Adam,  J.  Beechaui,  J.  M.  Henderson. 
E  October,  19U2;  ltf'S75  mi.  nmte;  -/rySlH  mi.  track; 
S.O. ;  9U  ibs.  O. :  max.  grad.,  1  in  15;  m.n.  radius,  50  ft ; 


■  Aug.,  1901 ;    1 25  mi.  route ;  1'5  mi.  track ;  8  ft.  West  Ridinff  Of  Torkshlre  Tramways. 

6in.;  VIOlb.  O;  max.  grad..  1  in  25;  min.  radius,  40  ft. ;  (Included  in  »ystttm  of  Wakefield  and  District  Light 

side  pole ;  00  wire ;  swivel  trolley ;  contra,  for  over-  Railway), 

head   equip.,  R   W.    Blackwell   and    Co.  ;    feeders,   ,_     ^  __  -, ^ 

Caiiender's ;   6  d.  deck  4.wheei  oars ;  car  bodies,  Weston-super-Mare    Tramway    Company. 

Brush ;  mofirs.  Brush  (800  B.)  17h.p. ;  trucks.  Brush.  ^*t»nK„Ro*4!   Weston-Saper-Mare,  and  Donmgton 


Current  obta>ned  from  the  Taunton  Corp.  at  9d.  per 
unit.  Hliding  scale.  [4-5J 


SfuT^R' w  BWkweUAS^^^^^^  ^^^   Bstatos.   Ltd.    (Tramways 

equip.,  R.  W.  Blackwell  ft  Co.  ,  feeders,  B.I.W. ,   46       ^^^  lAghting),  Trafford  Park,  and  18.  Exchange 


d.  deck  4'wheelcar8:  car  bodiis,  Mines  tV  Co 
trucks,  Milnes  A  Co. ;  motors.  Witting  Eborall  | 
SO  h.p.;  generators,  1  600  volt.  Witting  Eborall  A.C., ' 
8  250  volt  2-phaBe  50  cycle,  1  rAiO  volt,  mott-.r  generator ; 
engines.  Witting  Mborull.  slow  »\^ed  coinp. :  boilers, 
4  Lanes.  YaU*s  <fe  Thoni ;  (total  2,tHK)  kw.)  [4  5] 

Southport  Tramway  Oompany,  Ltd.,  South- 1 
port  and  Donington  House,  Norfolk  Street,  London. . 
W.C.  Manager,  J.  Lloyd;  Secretary,  H.  N.  Wt- lis :  , 
Chairman.  .7.  S.  Kaworth.  Direeton,  J.  I'latt,  Lord 
Vaux  of  Harrowden,  J.  V.  Kitchener. 
■  July,  19l<l ;  9l2l  mi.  route;  «'78  ini.  track  ;  SO. : 
K7  O.;  no  gradient;  min.  radius,  40ft.:  side  pole; 
f)0  wire;  swivel  trolley;  contis.  overhead  equip., 
Honthport  Corporation ;  feeders,  Cullenders ;  2U  d.  deck  ' 
and  1  H.  deck  4-wheel  cars ;  car  bodies.  Brush;  motors,  | 
Brush  17  h.p.;  trucks.  Brush.  Current  from  Sonthpurt 


hodiet.  British  Klec.  Car  Co. ;  motora,  Westinghonse, 
49B:yih.p.;  trucks,  Biitish  Elec.  Car.  Current 
obiaine«l  from  the  TralTord  Park  Power  and  liighting 
Supply  station  ;  generators,  2  D-C.  Mather  &  Piatt.  1 
Allegeni.  GeHellschaft,  1  Lanes.  Dy.  Co.;  tramway 
motor  generator,  Mavor  and  Conlson ;  engines,  2 
Raworth  cnmponnd  tand.  and  2  Browett  Lindley; 
.  Iwilers,  :i  B.  A  W.  and  1  Tinker.  [4-r>] 

Hu^yTo'!r2d;'^r  .mil  ^''*''^*'^  *"^  ^''^^'''''\^:.r -  Trafford  Park  Light  RaUways.  Trafford  Park. 


Street,  Manchester.  Reiiidmt  Etlate  Manager,  W.  II. 
Gaunt;  .Sti  re/ nrv,  Geo.  Mellors;  Chairman,  Col. 
Paget  .Moslev  :  Managino  Director,  Marshall  Stevens ; 
Directon:  J.  Lyons,  M.  Praed,  Sir  W.  H.  Bailey. 
■  July,  19(18;  2*5  mi.  route;  S  mi.  track ;  S.Q. ;  981b. 
G ;  no  gradient :  min.  radius,  85  ft. ;  span  wire,  bracket 
poles:  00  wire;  swivel  trolley;  overhead  equip..  W. 
T.  Glover  A  Co.;  feeders.  Glover's;  7  d.  deck  cars, 
with  4-wl)eel  and  1  b«igie  truck  and  6  trailers ;  car   Wolverhampton    District     Blectrlc    Tram- 


House,  Norfolk  Street,  London,  W.C.  Manager  <f 
Elec.  Eng.,  M.  Nash  ;  See.,  C.  H.  Godward  ;  CkairmoM, 
G.  R.  Hulme  ;  Direeton,  G.  Offor  and  O.  J.  Somerville. 

■  May.  1902 ;  29  mi.  route ;  86  mi.  track ;  S.G.  901b. 
G. ;  max.  grad.,  1  in  25 ;  min.  radius  40  ft. ;  sp«ui  wire 
and  side  poles  ;  00  wire  ;  swivel  trolley  v  oontrs.  over- 
head equip.,  Blackwell  A  Co.;  feeders,  Caiiender's; 
8d.  and  4  s.  deck  4-wheel  cars  (total  12);  car  bodies. 
Brush;  motors,  B.T-H.  20h.p. ;  trucks.  Brill :  genera- 
ators,  3  Brush  multipolar  and  1  Siemens;  eugineh, 
2  Brush,  Universal,  2  Browett  &  Lindley  comp. ; 
boilers,  5  B.  A  W. ;  total  800  kw.  [4-5; 


South  Staffordshire  Tramways  (Lessee) 
Oompany,  Tramway  Depot.  Darlaston.  Managing 
Rng.,  H.  Hartley;  Traffic  Manager,  R.  W.  Cramp;  EUc. 
/•'up.,  F.  J.  Smith ;  Secretary,  W.  F.  Cox:  Chairmav, 
K.  Garcke.  Dirertorx.  Jas.  Lycett  {Managimi),  S.  R. 
Blnndstone,  W.  S.  Schuster,  Sir  E.  Spencer. 
E  ;  1K*98  mi.  route;  29-50  mi.  truck  ;  3  ft. Gin. : 

97  A  901b.  G.;  max.  gra^l.,  1  in  J7;  min.  radius. 
46  ft. :  side  brackets,  span  wire,  and  centre  pole  ;  0  and 
000  wire ;  swivel  trolley ;  contrs.  overhead  equip., 
E.C.C.,  and  B.LW.;  feeders,  B.I.W.  and  Callen 
der's,  armoured;  46  d.  deck  oars  (18  with  bogie 
and  28  with  4-wheel  trucks);  car  bodies.  Brush, 
Brown  Marshalls,  and  Lancaster  Carriage  Co. ;  true  ks. 
Brush,  Brill,  E.C.C.,  and  Baltimore;  motors,  B.T-H. 
E.C.C.,  and  Brush  1.000  B.  Current  obtamcd 
from  own  station  and  West  Bromwich  Corporations 
at  2d.  per  unit.  Generators.  8  E.C.C.:  engines,  8 
Musgrave  and  Son,  H.Cp.c.  125  h.p.  each;  boilers,  8 
Lanes.,  Musgrave  and  Son;    total,  278  kw.       [4-5] 

Sutton  and  Howth  Electric  Tramway  Oom- 
I>any  (owned  by  the  Great  Northern  Hail  way,  Ireland), 
Sutton,  county  Dublin,  and  Amiens  Street  Ternnnns, 
Dublin.  Gen.  Manager,  Lieut.  Col.  H.  Plews;  Elec. 
/i^na.,  A.  W.Whieldon ;  Supt.nt  7.i»^R.  J.  Moore:  Eng.- 
in-Chief,  W.  H.  Mill»;  Sec,  T.  Morrison;  Chairman, 
W.  Quartus  Ewart.  Bart.;  DirerUm.  L.  O.  Hutton, 
Deputy  Chairman,  Col.  L.  M.  Buchanan,  W.  I". 
Cairnes,  J.  H.  Carson,  F.  Coates.  H.  S.  Guinness,  J. 
Jameson,  J.  Malcolm,  J.  T.  Reade,  F,  Vernon,  H.  A. 
Gradwell. 

■  June,  1901 ;  5*75 mi.  route  ;  675 mi.  track  ;  6  ft. 8  in. ; 
721b.  bull  headed  ;  max.  grad.,  1  in  16*7;  min.  radius. 
800ft. ;  side  poles  with  short  bracket  arms  ;  OOUO  wire  ; 
swivel  trolley;  contrs.  overhead  equip.,  Dick.  Kerr 
A  Co. ;  feedera,  lead  covered,  B.I.W. ;  JO  d.  deck  bogie 
cars  (also  1  goods  car  with  bogie  tnick) ;  car  bodies. 
Milnes  A  Brush ;  motors,  18-87  h.p.  Westinghouse  and 
4  40h.p.  B.T-H.;  trucks.  Brill  A  Peckham,  max.  trac- 
tion; generators,  8  D-C.  250-h.p.  Scott  A  Mountain; 
engines,  8  oomp.  Scott  A  Mountain ;  boilers,  8  Lanes. 
800-h.p.  each,  Taylor;  total  550  kw.  [4-5J 

Swansea  Improvements  and  Tramways 
Oompany.  2,  Rutland  St.,  Swansea,  and  Donington 
House,  Norfolk  Street.  London,  W.C  Gen.  Manager, 
D.  James;  Secretary,  H.  A.  Stagg;  Chairman,  C.  G. 
Tegetmeier;    Director$,  G.  R.  Hulme,  W.   G.  Bond. 

■  June,  1900;  5*5  mi.  route,  8*5  mi.  track;  S.G. ; 
861b.  G.;  max.  grad.,  1  in  22;  min.  radius.  40ft.; 
span  wires,  side  and  centre  poles ;  feeders,  Callender  s ; 
19  d.  and  86  s.  deck  cars ;  car  bodies,  Brush ;  motors, 
85  h.p.  22  — GE.  52,  80  Westinghouse,  Railway  46- 


Manchester. 

5 mi.  route;  7  mi.  track  ;  gradient,  1  in  100;  min.  radius, 
20(1  ft.  CouHtruoted  and  worked  under  West  Man- 
chester Lt.  Uys.  Order.  |  l-u] 

Tynemouth  and  District  Blectrlc  Traction 
Oompany.  Limited,  John  street,  Cullercoat^., 
Northumberland,  A  Donington  House,  Norfolk  Street, 
W.C.  Manager,  R.  Simpson  ;  Elec.  Eng.,  W.  H.  Moor 
houhe;  Src,  S.  N.  Wells;  Chairman,  W.  J.  Greer. 
Dirrctor^,  J.  H.  Robin.>on,  J.  B.  Williamson,  H.  S. 
Da  v. 

E  March,  1901;  4*25  mi.  route;  7*Smi. track;  8ft.6in.;  < 
901b.G. ;  max.  grad.,  1  in  10  ;  min.  radius,  80  ft. ;  side  I 
loles;  un  wire:  swivel  trolley;  contrs.  overhead 
equip.,  Blackwell  A  Co.,  and  Brush  Co. ;  feeders, 
B.I.W.  and  Henleys;  21  d.  and  Is.  deck  cars;  car' 
bodies,  Dick,  Kerr;  trucks.  Brill  and  Baltimore;  | 
motors,  B.T-H.  Dick.  Kerr  (38  N.)  86 h.p.  Current 
taken  (rom  Txnemoiith  Corp.  Station  at  l^d.  to  Id.. 
per  unit  (slidin-.;  scalei;  generators,  1  Westinghouse' 
6  pole,  and  2  Holmes  A  Co.  4  pole ;  engines,  8  Belliss 
A  Morcom  D.C. ;  boilers,  4  Lanes.  Yates  A  Thorn; 
total,  860  kw.  [4  5] 

Tyneslde  Tramways  and  Tramroad  Oom- 
pany, Ltd.,  Neptune  Bank,  Wallsend.  Manager,  W. 
.vlcLellan:  ll'»i4tent  Etuj..  P.  C.  Kidman;  Secretani, 
J.  C.  Little :  Chairman,  The  Right  Hon.  Lord  Arm- 
strong; Directors,  J.  T.  Merz.  J.  W.  Armstrong,  O.  E. 
Henderson,  S.  Hunter.  J.  H.  B.  Noble 
E  Sept.,  1902  :  H'Ol  mi.  route;  12*66  mi.  track  ;  S.G. ; 
95  1b.  G. ;  max.  gra<).,  1  in  10;  min.  ladius,  40ft.: 
span  wire  and  side  p«iI»-8;  OJO  wire;  swivel  trolley ; 
oontrs.  for  overhead  work,  Dick,  Kerr  A  Co. ;  feeders, 
Caiiender's;  21  d.  deck  cars  (18  4-wheel  and  6  bogie); 
car  bodies,  Milnes  Jk  Co.  and  Brush  Co.;  motors,  We-l- 
inghouse  No.}>0  40  h.p. ;  trucks,  Brill.  Current  taken 
from  Newcastle  Electric  Supply  Co.  and  Tynemouth 
Corp.  at  l}d.  per  unit.  [4-5 J 


ways.  Limited,  central  House,  Birmingham,  A 
Donington  House,  Norfolk  Street,  London,  W.C. 
Engineering  Manager,  (;.  Conaty ;  Traffic  Manager,  R. 
W.  Cramp;  Eng.,  R.  N.  Tweedy:  See.,  P.  N.  Gray: 
AnttUt.  Sec  B.  Kingsford;  Chairman,  C.  S.  B.  Hilton; 
Directors,  S.  R.  Blundstone.  J.  A.  Ljcett. 

■  April,  1900;  14-75  mi.  route;  19  mi.  track;  8  fi. 
6in.;901b.G.;  max. grad.,  1  in  20;  min.  radius, 4ufL;  side 
trolley  and  bracket  arm;  fixed  and  swivel  trolleys; 
contrs.  for  overhead  equip.,  J.  O.  White  A  Co..  and  G. 
Law;  feeders,  B.I.W. ;  80.1.  deck  cars  (21  bogie  and 
9  4-wheel  trucks);  car  bodies.  Brush  A  Co.  and 
Milnes;  truck.s.  Brush,  Brill;  motors,  B.T-H.  18 h.p.: 
current  oi>tained  from  the  Dudley  Corp.  elec.  work- ; 
generators,  4  Westinghonse  8-pole  (total  l,20ii  kw.). 
and  from  the  Midland  Electric  Corporation.        [4-51 

Worcester  Blectrlc  Traction  Oompany,  St. 

John's.  Worcester,  and  Donington  House,  Norfolk 
Street.  London,  W.C.  Manager,  R.  R.  Pairbaim  ; 
Secretan/,  H.  A.  Stagg ;  Cliairman,  H.  S.  Day ;  Dirrctun. 
J.  A.  Lycett,  W.  G.  Bond,  H.  R.  Arnold. 

■  Feb.,  1904;  5*75  mi.  route ;  8*25  mi.  track ;  Sft.  6in.: 
94  lb.  G. ;  max.  grad.  1  in  13;  min.  radius  45  ft. ;  span 
and  side  pole :  0  wire ;  swivel  trolley ;  contrs.  over- 
bead  equip.,  Bruah  Elec.  Eng.  Co.  ;  feeders.  Western 
Elec.  Co. ;  16  d.  deck  4-wheel  cars ;  car  bodies.  Brush 
Co. ;  motors,  Dick,  Kerr,  &  Co. ;  trucks,  Bruah  Co  ; 
current  from  Corporation  Elec.  Works  ;  generators, 
Bruce.  Peebles,  A  Co, ;  engines,  3  Belliss ;  boilers, 
B.  &W.  ;4.'.l 

Wrexham  and  District  Electric  Tram- 
ways Limited.  Tramway  Depot.  John^^town. 
Ruabon,  N.W.,  and  Donington  House,  Norfolk  Street, 
London.  W.C.  Manager,  Q.  W.  King ;  See.  W.  S. 
Wreathall  ;  Chairman,  G.  F.  M.  Comwallis-West : 
Directors,  E.  Hopwood,  J.  F.  Albright. 

■  April,  1908 ;  4  mi.  route  ;  4-.S8  mi.  track ;  3  ft.  6  in. ; 
97 III.  G.;  max  grad..  1  in  9;  min.  radias,  47  ft.: 
side  pole  and  span  wire;  0  wire;  swivel  trolley; 
oontrs.  overhead  equip.,  British  Elec.  Traction  Co.; 
feeders,  B.I.W.,  solid ;  10  d.  deck  4-wheel  truck  cars ; 
car  bodies,  Brush ;  motors,  B.T-H.,  35  h.p. ;  iruck.H, 
Brush  ;  current  obtained  from  the  Wrexham 
Corp.  elec.  works  at  2d.  per  unit;  generators.  The 
Lancashire  Dynamo  C/O.,  multipolar ;  engines,  WlUans, 
central  valve ;  boilers,  M.  ft  W. ;  total  670  kw.      (4-.'>| 


Wakefield   and    District    LLgrht    Railway  ir^^v-Ki«-^mi^^*,^«fii«««««.«^«n*vi^-*,^«»«*v« 
Oompany.  Belle  Isle,  Wakefield    Gen.  Manager,  Yorkshire  mectrlcTJram Way 8  Oonstructlon 

■..    ..""r^^.*  ».      ..    „    V    »,  ...  .,.  •>'„'       Syndicate,  Limited,  14,  Victoria  Street,  London, 

S.W.     Qtn.  Manager,  H.  England;  Klec.  Eng.,  C.  E. 
Davies;  Con$.  Eng.,  B.  V.  D.  Cooper  (22,  Buckingham 


Gate,  8.W.);  Secretaiy,  W.  H.  Andrews;  Chairman,  H. 

S.Leon;  Director,  A.  G.  Kitching,  E.  Schenk,  O.  E. 

Leon. 

(See    Wakefield   and    District    Light    Railway    Co., 

which  operates  lines  owned  by  the  above  Syndicate.  1 


Taunton,   West  Somerset.    Blectrlc    Rail- 
ways   and    Tramways     Oompany,  Ltd.. 

East  Reach,  Taunton,  and  Donington  House,  Norfolk 
Street,  London.  W.C.  Manager,  W.  Smith  ;  Elec.  Eng., 
C.  J.  Wharton;  Secretary,  P.  N.  Gray;  C/irttriii«n. 
W.  (}.  Bond;  Directorn,  S.  R. Hulme,  A.  Goodman. 


H.  England  :  Trajfic  Supt  ,  T.  Tate  ;  Kite.  Kng.,K'..  E. 

Davies ;  .SVcr«'<nry,  W.  H.  Andrews;    Chairman,  H.  S. 

Leon,  J.  P. ;  Directorn,  E.  Schenk,  A.  G.  Kitchen. 

E  August,  1901;   15l.*)9  mi.  route;   24*723  mi.  track; 

S.O. :   961b.  G.;    max    grad.,  1  in  15'6;  min.  radius, 

36ft.;   side  bracket;  00  wire;  swivel  tndley;  contrs. 

overhead  equip.,  Dick,  Kerr  A  Co. ;  feeders.  Glover  A 

Co. ;  .")5  d.  deck  4-wheel  cars ;  ear  bodies,  Dick.  Kerr  A 

Co.;    motors,  Dick,  Kerr  26A ;    trucks.  Brill  21E;  Yorkshire     (Woollen      District)     Blectrlc 

generators,  3  three-pha>e.  Dick,  Kerr;  engmes,  3,  Tramways,  Limited,  Donington  House,  Norfolk 
Howdeii  <Glasgowi,  high-speed:  boilers,  4  Lanes..  Street,  London.  W.C.  Traffic  Manager,  I j.  :iohn%ton. 
Spnrr,  Inman,  »S  Co. ;  U^V^\,  1.200kw.  |9-4)  Eire  Snp..  R.  C.  Goldston ;  Per.  fTav  ««P..H.  J- Howley: 

Mirrctor*,  E.   Garcke  {rhairman. 

>n,  W.  J.  (ircer,  J.  S.  Raworth. 

i.  route;  30  mi.  track;   S.G. ; 
and  span  wires ;   .swivel  trolley : 


6in. ;  361b.  V.;  third  rail;  feeders.  Glover's;  .Is. 
deck  cars  (3  trailer  cars);  motors,  T.  Parker,  Ltd., and 
Compton  A  Co.,  8  and  12  h.p. ;  generators,  1  2-pole  and 
1  4-pole  ;  Parker's  engines,  1  Sharps,  high-s|>eed  vert., 
and  1  Peache  3-eylinder  lM)iU'r,  1  loco,  and  1  C-ornish 
Danks  (total  26  kw.)  [6-4 1 


equip.,  Dick,  Kerr  A  Co. ;   feeders, 
T.  Henley's ;  50  d.  deck  and  8  s.  deck 


pole 
contrs.  overhead 
B.I.W.  and  W.  T. 

4-wheel  oars ;  Brush  and  "B.  Elec.  Car  Co.  car  bodies, 
trucks  and  motors ;  current  taken  from  the  Corpor- 
ations of  Dewsbury,  Cleckheaton,  and  Heckmond- 
wike  at  l^d.  per  unit.  |4-.''*| 
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CDe  Stanaara  Crigger  t\k  6mri, 

23,  Bank  Street  Chambers,  BRADFORD. 


Upwards  of  80  Tpamways 

have  adopted  these 

Guards,  amongst  which 

are  the  Corporations  of - 


Telegrams:    «* LIFEGUARD,    BRADFORD/* 


Glasgow 

Leeds 

Bradford 

Sunderland 

Newcastle 

Manchester 

Cork 

Ilkeston 

Chester 

Brighton 

Hartlepool 

Middleton 

I'ortsmouth 

Wallasey 

Stockport 

Nottingham 

Nelson 

Hamilton  & 

Motherwell 
Colchester 
Birmmgham 
Bournemouth 
Tx)ndon  C.  C. 


Birkenhead 

Oldham 

Halifax 

Blackpool 

Burnley 

Darwen 

Ipswich 

Burton 

Hull 

Swindon 

Farn  worth 

Rochdale 

Warrington 

Darlington 

Wigan 

Ayr 

Grimsby 

West  TTam 

Kotherham 

Lowestoft 

Gravesend 

Doncaster 

Gateshead 


Cardiff 

I^ncaster 

Camborne  & 

New  St. 

Redruth 

Helens 

Huddersfield 

Mandalay 

Neath 

Kirkcaldy 

South 

Leicester 

Lancashire 

North 

Paisley 

Metropolitan 

Newport 

Pontypridd 

Plymouth 

Mai  ton 

Stonehouse  S: 

Kilmarnock 

Devonport 

Ballarat 

Rothesay 

Southend- 

Tyneside 

on-Sea 

Wolver- 

Scarborough 

hampton 

Wallsend-on- 

Shipley 

Tyne 

Reading 

Wake6eld 

Preston 

Cheltenham 

Croydon 

Lanark,  &c. 

MORE  THAN  8000 

OF  THESE  GUARDS 

ARE  NOW  IN  USE. 

Full  Particulars  and 

Quotation  on 

Application. 

«A 


BXTRACT    FROM    THB    YORKSHIRE   EVENING   POST,    Aug,   26,    1903. 


RSJBrrs. 


"  Leeds  people  have  for  three  years  past  had  a  Qateand  Carrier  Life  Guard  on  each  of  the  cars.      THEY    USE   THE   TIDSWBLL    PATENT.*' 

"  During  the  period  these  lifeguards  have  been  In  use  in  Leeds,"  said  Mr.  Hamilton  to  day. "  they  have  saved  fully  a  hundi*ed  human  lives,  not  to  mention 
the  many  dogs  that  have  been  spared.    If  a  person  be  standing  at  the  time  he  is  struck  by  the  car  he  is  sure  to  be  picked  up." 

'The  operation  is  simplicity  Itself.  Immediately  anything  touches  the  hanging  gate,  the  carrier  under  the  front  of  the  car  automatically  drops  and 
scoops  up  the  obstacle." 

The  Borough  Electrical  Engineer  and  Tramways'  Manager  of  Cardiff  says:  "We  have  in  Cardiff  at  the  present  time  115  cars  fitted  with  The 
Tidawell  Guards,  and  If  we  have  picked  up  one  person  on  the  same  successfully,  we  have  picked  up  two  or  three  dozen,  and  what  is  more  satisfactory 
still,  on  no  single  occasion  has  anybody  been  injured  after  having  been  picked  up  on  the  guard,  nor  has  the  guard  itself  failed  to  act." 


J.  &  B.  PEARSE  e?  Co 


Telejn'ams : 
'Brice-Pearse,  London.** 

eSTABUSMED 
OVER   A    CENTURY, 


28,  floral  Street,  Xondon,   V.(?. 

Specialists 


Telephone : 

3216,  Gerrard. 

ROYAL 
WARRANT   HOLDERS.  \ 


in 


TRAMWAYMEN'S    UNIFORIVIS 


VISITORS 


TO 


THE   TRAMWAY   EXHIBITION 


ARE    INVITED 
TO    INSPECT 


OUR    LATE5T    DESIGNS 

UNIFORM    CLOTHING. 


STAND    No.    28. 
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DIRECTORY    OF    OFFICIALS    OF    TRAMWAY    COMPANIES 

WHOSE    LINE5    ARE    WORKED    BY    CABLE.    STEAM.    OR    HOR5E    TRACTION. 


Acorinffton  Corporation  Steam  Tramways 
Co.,  Tramways  Depdt,  BlliBon  Street,  Accrington. 

J.  Wilson,  Secretary. 

Directors:  Aid.  James  Kenyon  (chairman),  William 
Wilson,  Henry  Riley,  Aid.  Robt.  Waite. 


Bldeford,  Westward  Ho!  and  Appledore 
Railway  Co.,  Donington  House,  Norfolk  Street, 
liondon,  W.C.,  and  C,  Strand,  Bideford. 

S.  R.  Booth,  Secretary ;  Henry  Sowden,  Manager. 

Directors:    C.  Tj.  Robertson  (chairman),  Captain  G. 
M.  F.  Molesworth.  R.N.,  H.  8.  Day. 

Bradford  and  Shelf  Tramways  Co..  Ltd., 
Manchester  Road,  Bradford. 

R.  Ij.  Horsfield,  Secretary  and  General  Manager. 

Directors :  Aid.  S.  Feather  (chairman),  Rob.  Shackle- 
ton,  Wm.  Fletcher,  Alderman  Wm.  Lister. 


BrlKliton  and  Shoreham  Tram-ways  Co., 
Ltd..  Soathwick,  Sussex,  and  Donington  House, 
Norfolk  Street,  London,  W.C. 

H.  Kingsford,  Secretary;   John  Newcombe,  Manager. 

Directors:    A.  C.  Miles  (chairman),  W.  G.  Bond,  J.  B. 
Hooper. 

Cambrld^re  Street  Tramways  Co.,  6,  Alexandra 
Street,  Cambridge. 

Josiah  Chater,  Secretary ;  W.  H.  Fairey,  Manager. 

Directors:  B.  Gibson,  J.P.  (chairman).  J.  Burford, 
J.P.,  J.  Sturton,  Chas.  Armstrong. 


Cardiff  District  and  Penarth  Harbour 
Tramway  Co..  Ltd.,  Caiedonian  Chambers,  St. 
Mary  Street,  CardifT. 

David  Roberts,  Secretary. 

Directors:  Rob.  Forrest  (chairman),  James  Howell, 
Wm.  Taylor,  M.D..  Edward  Corbeti. 

Cardiff  Street  Tramw^ays  (Branch  of  Provincial 
Tramways  Co.,  Ltd.) 

John  Glenn,  Engineer:   R.  B.  Goodver,  Manager;  ,J. 
Barber  Glenn,  Secretary. 

Directors:  J.  Barber  Glenn  (Managine).  A.  Beattie, 
8.  Hern,  A.  W.  White. 

Castlederff  and  Victoria  Bridge  Tramway 

Co.,Ca8tlederg. 

W.  J.  Davidson,  Secretary  and  Manager ;  W.  Purdon, 
Engineer. 

Directors:  William  King-Edwards,  J.P.  (chairman), 
Wm.  M'Ervel,  J.P.,  The  Dnke  of  Abercom.  H.  H. 
Scott.  Thos.  Leary,  J.P.,  Charles  Love,  J.P.,  Major 
J.  G.  Smyly. 

Cavehlll    and   Whltewell    Tramway    Co., 

2,  May  Street,  Belfast. 

Wm.  Hodden,  Secretary;  Thomas  M'Master,  Manager. 

Directors:  Andrew  Nance  (chairman),  Wm.  Arm- 
strong, R.  B.  Park,  P.  B.  liCa.  S.  A.  Sillcm. 


CorrlS  (Narrow  OaUffe)  Ry..  Corris,  Merioneth- 
shire.   Owned  by  Imperial  Tramways  Co.,  Ltd. 

W.G.  Verdon  Smith,  Secretary:  J.  Clifton  Uohinson, 
Engineer. 

Directors :  Sir  G.  White,  Bart,  (chairman),  S.  White, 
H.  C.  Godfray,  J.  C.  Robinson. 

Dublin  and  Blessln^ton  Tramway  Co..  Tere- 

nure,  Co.  Dublin.  j 

Henry  O.  Tisdall,  Secretary ;    M.  Noone,  Manager ; 
P.  H.  McCarthy,  Engineer. 

Directors:  Fletcher  Moore,  J.P.  (chairman),  T.  H. 
Richardson,  R.  D.  Guinness,  A.  E.  Darley,  D.  M'Evoy, 
M.  P.  Flood. 

Bdlnbnrffb   and   District   Tramways   Co., 
Ltd..  1,  South  Charlotte  Street,  Edinburgh. 

John  E.  Pitcaim,  Secretary  and  General  Manager : 
Harris,  Engineer. 

Directors:  Benjamin  Hall  Blyth  (Chairman),  Alex. 
Fleming,  R.  Maule,  John  Kerr,  A.  H.  Lindlay. 

Oalway  and  Salthlll  Tramways  Co.,  For»icr 

street,  Galway,  IreUnd. 
P.  J.  McCarthy,  Secretary  and  Manager;   W.  N.  Binns, 
C.E.,  Engineer. 

Directors :  Jos.  Semple  (chairman),  H.  M.  A.  Murphy, 
J.  Howse. 


Great  Orme  Tramways  Co.,  Victoria  House, 
Church  Walks,  Tilandudno. 

Geo.  White,  Manager ;  11.  Enfield  Taylor,  Engineer. 

Harrow  Road  and  Paddlnffton  Tramways  I 
Co.,  61,  Gracechurch  Street,  London,  E.C. 
A.  R.  Abbott,  Secretary:    C.  Warner.  Man.nger; 

Geo.  Hopkins,  C.E..  Engineer. 
Directors:   Alfred    Love    (chairman),   J.   W.    Greig, 

J.  E)evonshire. 

HlffhKate  Hill  Tramways,  Ltd.,  Talbot  House, 
Arundel  Street,  London,  W.C.  and  8.  High  Street, 
Highgatc,  London,  N. 

C.  H.  Hales,  Secretary. 
Directors:    B.  Weekes  (chairman).  W.  D.  Wilkinson, 

A.  C.  Radmnll. 

Lea  Brldffe,  Leyton,  and  Walthamstow 
Tramways  Co.,  74,  Cheapside,  London,  E.C. 

J.  B.  Glenn.  Secretary;  M.  J.  Davey,  Manager. 
Directors :  H.  J.  Carter  (chairman),  W.  T.  Douglass,  I 

J.  R.  Roberts,  F.  GrifRths.  I 

LeamlnfiTton  and  Warwick  Tramways  and 
Omnibus  Co.,  Ltd.,  10,  High  street,  Warwick, 
and  Donington  House,  Norfolk  Street,  London,  W.C. 

S.  Humphry,  Secretary;  Walter  Shepherd,  Manager. 

Directors :    E.  Qarcke  (chairman),  .T.  W.  Mann,  J. 
C.  Purser,  R.  8.  Gold,  J.  A.  Lycett,  O.  R.  Hulnio. 

London  Southern  Tramwairs  Co.,  74,  Cheapside, 
London,  E.C. 

J.  Barber  Glenn,  Secretary;  E.  Cloney,  Manager. 

Directors :  W.  O.  Swanston  (chairman),  J.  8.  Gardner, 
J.  F.  Lombard,  Wm.  Murphy. 

London  Street  Tramw^ays  Co.,  74,  Cheapside, 
London,  E.C.  (The  tramways  formerly  owned  by  this  1 
Company  have  been  purchased  by  the  London  County  | 
rx)uncil  and  are  now  leased  and  worked  by  the  North  1 
Metropolitan  Tramways  Company.)  I 

J.  Barber  Glenn,  Managing  Director  and  Secretary. 
Directors :   G.  F.  Fry  (chairman),  J.  Barber  Glenn, 

G.  Ennis. 

Londonderry.— City  of   Derry  Tramways 
Co..  Ltd..  Foyle  Street,  Londonderry. 
J.  McFarland,   Secretary  and  Managing  Director. 
Directors :   Major  McCorkell  (Chairman),  B.  McCrae, 

Thos.  McCarter. 

Matlock  Corporation  Tramway,  Town  Hall,  1 
Matlock.  ! 

Moreoambe  Tramw^ays  Co.,  62,  Mai-kct  Street. ' 

Lancaster. 

G.  H.  Petty,  Secretary  and  Manager.  | 

Directors:  S.  J.  Harris,  J.P.  (chairman).  Wm.  Wright, ' 
O.  Carr,  W.  H.  Pickles,  J.  Stott. 

North     Metropolitan     Tramways   Co.,    0 

Finsbury  Pavement,  London,  E.C. 

W.  P.  Farqnharson,  Secretary ;  Geo.  Hopkins,  C.E., 

Engineer. 
Directors :     George    Richardson    (chairman),   John 
Goddard,  E.  Hawkins,  R.  L.  Adanison,  J.  Devonshire. 

North  Wales  Nantrw  Oau^re  Rallw^ay,  Dinas,  | 
near  Carnarvon.  1 

G.  C.  Aitchison,  Secretary  &  Manager,  Llanbcris,  R.S.0. 1 
Directors:  J.  C.  Russell  (chairman).  Sir  LI.  Turner, 

C.  Davison. 

Oxford  and  District  Tramways  Co.,  Ltd.. 

City  of,  14,  Lfdpold  street.  Oxford. 

G.  I.  Phillips,  Secretary  :  J.  Dugdale,  Manaj;or. 

Directors:   Jason   Saunders  (chairman),  Col.   R.  F. 
Webb,  Robert  Buckell. 

;  Pontypridd  A  Rhondda  Valley  Tramways, 

Tram    DepOt,    Porth,    Glamorgan,    and    Donington  I 
House,  Norfolk  St.,  London,  W.C.  | 

C.  H.  Godward,  Secretary.  j 

Directors:  S.  A  Sillem  (chairman),  G.  R.  Hulme. 

Ihrovlncial  Tramways  Co..  Ltd..  7-1,  Cheap.side, , 
London,  E.C.  (Tramways  in  Cardiff,  Grimsby. ' 
Plymouth,  and  Portsmouth.) 

J.  B.  Glenn,  Secretary  and  Mnniping  Director;  John  1 
Glenn,  Knj;incer. 

Directors:  A  Beattie,  J.P.  (chairman),  .\.  W.  White. 
S.  Hem. 

Rye    and    Camber 

Faraday  House,  Uye. 


Snowdon  Mountain  Railway,  Llanberis,  R.s.o. 

G.  C.  Aitchison,  Manager  and  Engineer. 

Directors:  J.  S.  H.  Banner  (chairman),  R.  E.  li. 
Naylor,  Col.  W.  W.  Cragg,  Col.  A.  H.  Holme,  H.  Clegg. 
Major  Turner. 

South  Bastem  Metropolitan  Tramways  Co.. 

I^ennox  House.  Norfolk  Street,  Jjondon,  W.C,  and 
Catford. 

F.  Home,  Secretary;  J.  Downes,  Traffic  Manager. 

Directors:  Jacob  Atherton,  R.  H.  Behrend,  T.  L. 
Down,  R.  P.  Wilson,  G.  Sales. 

South  Shields  Tramway  and  Carrlaflre  Co., 
Ltd.,  Donington  House,  Norfolk  Street,  London,  W.C. 

W.  J.  Charlton,  Secretary;  J.  Wilson,  Manager. 

Directors:  W.  J.  Greer  (chairman),  W.  G.  Bond, 
H.  S.  Day. 

StlrllnfiT  and  Brtd^re  of  Allan  Tramways 
Co.,  Ltd..  Bridge  of  Allan. 

A.  N.  Wardlaw,  Secretary  and  Manager. 

Directors :  James  Brand  (chairman),  W.  Henderson, 
J.  Kinross,  J.  A.  Mortimer,  R.  Philp. 

Stockport  and  Hazel  Grove  Carriage  and 
Tramways  Company,  Ltd.,  as,  St.  Petersgate, 
Stockport. 

John  Bateman,  Secretary;   J.  Daniels,  Manager. 

Directors:  J.  D.  Penney  (chairman),  W.  Tjoose  (vice- 
chairman),  J.  Blackshaw,  Dr.  Moore,  Wm.  Ward,  J. 
Wood. 

Vale  of  Rheldol  LUrht  Railway,  Aberystwyth. 
J.  Rees,  Traffic  Superintendent. 

Wanta^re  Tramway  Co.,  Limited.  Mill  street. 
Wantage. 

E.  Ormond,  Hon.  Secretary  ;  W.  Noble,  Mana^rer. 

Directors:  W.  .Taokson  (chairman),  E.  Ormond.  A.  J. 
Belcher,  J.  W.  Kent. 

Warrenpolnt  and  Roetrevor  Tram'ways 
Company.  12,  Victoria  Chambers,  Belfast. 

George  Walker,  Traffic  Manager ;  Hy.  Trier,  Secretary. 

Directors:  Alexander  Tate  (chairman),  Thos.  J. 
Shillington,  Henry  Musgrave,  W.  C.  Heron,  H.  E. 
Evans. 

Wolverton  and  Stony  Stratford  District 
New  Tramway  Co..  Ltd.,  Howard  Chambers, 
Bedford. 

Alfred  Long  Field,  Secretary  and  Managing  Director. 

Directors:  Herbert  Samuel  Leon  (chairman),  Alfred 
Ernest  Field,  M.A.,  B.Sc.,  Alfred  L.  Field. 

Tork  Tramways  Co.,  Ltd.,  City  of,  S9.  Great 
George  Street,  S.W.,  and  Depdt,  Fnlford  Road,  York. 

H.  G.  Simmonds,  Secretary;  F.  i'oung.  Manager. 

Directors:  Jos.  Kincaid  (chairmani,  Major  John 
Close,  J.P.,  Major  T.  H.  Lindberg. 


Ti*amway    Co.,    Ltd.,  I 


H.  G.  Henbrey,  Secretary. 

Directors  :  Cuthl>ert  Hayles  (chairman),  F.  A.  Indcr- 
wick,  K.C.,  C.  A.  Selmes,  G.  S.  Vidler,  F.  Jarrett,  J.  N. 
Masters,  H.  F.  Stevens. 


The 

OFFICIAL  CATALOGUE 

of  the 

ELECTRIC 

TRAMWAY  &  RAILWAY 

EXHIBITION 

i      (PRICE    ONE    SHILLING),     I 

Can  now  be  obtained  from 

'   TlIK   TU\1IWAY   .V    liAll.nAY  WoUr.D       tJHIC  KK, 
AMIIKKUKY  HorHK, 

Norfolk  strkkt.  w  c 
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T*l*Krain«:  "DOT,"  NOTTINONAM,  anil  "AMUNAOOR,"  LONDON.  Nat  Telaphona:  NOTTINOHAM,  No.  10 ;    LONDON,  No.  377  Wootmlmtor. 

THE  RAIL  GRINDER 

As  illustrated,  has  been  delivered  to  the  LONDON   COUNTY  COUNCIL  TRAMWAYS;    fitted  with 
Petrol  Motor,  and  constructed  for  Grinding:,  Drilling:,  and  Milling:  out  the  centre  slots  of  conduits* 

See  specimen  Machine  at  ti%e  Tramvifays  Exitlbition,  Uuiy  3rd  to  July  14ti%,     (Stand  No,  33), 


THE     RAILWAY     &     GENERAI.     ENGINEERING     CO.,     LTD., 

NOrrrriNOHAlMI, 

lyiaiters   of   Tran%yifay  Specialities  of  all  descriptions, 

AMES'S  PATENT  "BULL-DOG"  SOLE  PUTE 

FOR    TRAIMLIVAY     RAIILi    JOINTS. 

ADVANTAGES : — Absolute  Rigidity,  Enormous  Strengtti,  Great  Durability  and  Economy. 


The 

Inclli 

Sole 

clips 

enga 

gives 

POBI 


Avoids   Bxpense  of  Drilling  Bolt   Holes  in  Rails  or  Sole  PlateSo    The  whole  Plate  is  keyed  in  Gonorete  Bed. 

AMES-CROSTA  SANITARY  ENCINEERINC  CO^  LTD.,  City  Ctiambers,  Soutli  Parade,  NOTTINCHAM. 

Telegraphic  Address* 'AMES,  NOTTINGHAM.*'  Telephone:    1x4^  NOTTINGHAM. 
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THE  TEMPERED  SPRING  Co.,  limited 

Rockingham    Street,   SHEFFIELD, 


Manufacturers 
of 


SPRINGS 


of  every 
description 


IN    STEEL,    BRASS,    and    PHOSPHOR-BRONZE. 


Elliptic  Spring. 


Spring  Washer.  Volute  Spring. 


Semi- Elliptic  Spring. 


Conical  Spring. 


Picker  or  Bralce  Spring. 

TROLLEY    SPRINQ5  of  all  types. 

SPECIAL    SPRINGS   made  to  suit 
all   requirements. 

Talasrama :  ••  TKMPUMD,"  SHKFFIKLa       Talaphon*  No.  3S4. 


THOMAS  CHATWIN 

GREAT    TINDAL    STREET,    BIRMINGHAM,    ENGLAND. 


ScfeiVIn^   Machines  (For  Ha 
Stocks,    Dies,    Taps,    Rin 
Ti/i^ist    Driiis, 
milling    Cutters, 
Surface    Piates, 
Sta.nda.rd    Causes, 

Cut    Gears, 
Spanners,    Wrenches, 
Ratchet    Braces, 

Tube  Cutters,   &c. 


Contractor  to  H.M.  Government  &  Principal  Railways  (BRITISH,  COLONIAL,  &  FOREIGN). 
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HIGH   LIFT 
TURBINE  PUMPS 

Profertefl  bf/   H.M.   Lettei'M  Patent. 


Any  Capacity. 

Lifts  up  to  1,660  feet. 


MATHER  &  PLATT, 

Unpreoedented  EfRciency  up  to  80  per  cent.  i,td,^ 


Salford    Ironworks, 
For    Driving    by    Eiectric 

l¥lotor   or   Belt   Pulley.  MANCHESTER 

FREDERICK  SMITH  &  COMPANY, 

IVfRE     m/tNUFaCTURERS,    LIMITED, 

Contractors  to  British  &  Foreign  Governments  &  Railway  Companies. 

T«l«cr«phle  AddrMM*:   "ANAOONOA,  MANCHE8TKR."  "SMITH,  HALIFAX.* 


[100%  COMDUGTIVITY,  ALL  SIZES  TO    001']. 
HARD     DRAWN    H.C.    COPPER    LINE    WIRE. 
SPECIAL    TINNED    H.C.    COPPER    WIRE. 

COPPER     TROLLEY     WIRE 

8PBGIALL.Y    PRBPARBD    and    TB8TBD,    HALF-MILB    and    MIL.B    L.BNGTH8. 

BRONZE     TROLLEY     WIRE 

UIPU     QTRAIN     UNEQUALLED     FOR     DURABILITY 

niun    OinniH    combined   with   conductivity. 

COPPER,  Anaconda  Works,  SALFORD,  MANCHESTER. 
IRON  &  STEEL.  Caledonia  Works,  HALIFAX. 
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Works:   LAMBBTH,  LONDON;  ROWLBY  RBQI8,  STAFFS.;  SMBTHWICK; 
ST.  HBLBNS,  LANGS.;  BURSLBM,  STAFFS.;   PAISLBY,  N.B. 

Offices  and  Depots I  lambbth,  london;  Birmingham;  Liverpool; 

MANGHBSTBR;  GLASGOW;  PARIS;  SYDNBY. 

DOULTON  &  CO.,  Limited,  LAMBETH,  LONDON,  S.E. 
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WOLSELEY  HEAVY  MOTOR  VEHICLES 


DOUBLE  DECK    BUS. 

STAND 

116 

AGRICULTURAL  HALL. 

JULY  3-14. 


MOTOR  RAILWAY  COACH. 


MOTOR 
OMNIBUSES. 


FIRST  AID  CHEMICAL  FIRE  ENGINE. 

LI5T5  CONCERNING  ALL  CLASSES 
OF  HEAVY  MOTOR  VEHICLES  AND 
STATIONARY   PLANT  MAILED  FREE. 


SINGLE  DECK  'BUS. 

STAND 

116 

BLBOTRIO  TRAMWAY  AND 

RAILWAY  EXHIBITION. 


PETROL  LOCO. 


the:  mroLSEx^EY  toox^  &  meotor  car  co.,  lti>., 

79  80,  YORK  STRBET,  ADDBRLBY  PARK,  and  CRAYFORD, 

WBSTMIN8TER.  BIRMINGHAM.  KBNT. 


0E:0.     SAlLiTESR    &    CO.,    Vlfest    Bx*omvrioli, 

Manufacturers  of  ail  kinds  of  Steel  Springe  for  En^lneerlnff  Use.    Steam  Gauges,  Locomotive  Balances,  Tube  Scraper,  eto. 

Contractors  to  War  OffHce,  Admiraltj  "       *  pn  and  Colo-*-'  '* ^ments.  English  &  Forelgrn   Railways,  Ac. 


VALVE  SPRING. 


No.  2  Pattern  Bourdon 
Gauge,  with  Kecentric  Hand. 


No.  2  I  attern  Bourdon 
Gauge,  with  Central  Hai " 


HASTRICKS  PATENT  SCRAPER 

FOUR  COIL  NEST  SPRING  FOR 
PULMAN  CARS. 


PRICES     ACCORDING     TO 

lOCOxoTiVEiALAMCE     Q^ ENTITY  ON  APPLICATION.     .ocoMcrrvE  .au.c. 


SQUARE  STEEL 
VALVE  SPRING. 
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EDWARDS  PATENT  AIR  PUMP. 

Fop  surface:,  svaporatiye:,  op  ajBrr  coni>e:nsino   pz^anxs. 

NO  FOOT  OR  BUCKET  VALVES. 

FITTED  TO  OVER  ,^5LUDIH8 

160  A  UR6E  NUMBER 

ELECTRIC  LIGHT  of 

AHD  TRACTION  TURBINE 

STATIONS,  PLANTS. 

Semi  for  full  particulars  and  Pamphlet  to  — 

THE    EDWARDS   AIR    PUMP   SYNDICATE,   LTD., 

3  and  5,   Crown   Court,   Old  Broad  Street,  LONDON,  E.C. 

T...<ram.:    >  HAHAOEMBMr.  LO.DOH.  •       STAND    NO.  154    .t«T«»  T«A-W»r*  M.'lW*Y  .XN...T..N.    '•«••*«»"••=    "-.  ">■«»■  **"> 


^  iiiiiUiiiM-iia^ 


THE 


ENGINEERING  DIARY 

AND    POCKET    MAGAZINE. 

Publish Ki)  Monthly.  Pocket  Size. 

l^ricc  6cl.  per  copy,  nctt. 

Technical  Data  from  the  Engineering  Journals  of  the  World. 
Original  Tables.  Fresh  matter  every  month.  Valuable  Engineering 
information  gathered  together  with  care  and  posted  to  you  each 
month,   just    in    the    shape    to    be    most    convenient    for    reference. 

Annual   Subscription. 
6s.  6d.  post  free  (includinj^  neat  pocket  case). 

May   be   obtained   from   all   newsagents   and   bookstalls,   or  direct   from   the 

Publishers, 

THE     ENGINEERING     DIARY, 

17,    Bouverie   Street,    Fleet   Street,    London,   E.C. 
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Raworth's  Traction  Patents 

2,  Queen   flNN^s   Cute,  London,  s.w. 


REGENERATIVE   CONTROLLER.  RAWORTH'S    DEMI  CAR,    REGENERATIVE    SYSTEM. 

Reduoe    youx>    ILiOss 

stimcl 

Raise    youi*    Dividends. 

FULL    PARTICULARS    ON    APPLICATION. 


REGENERATIVE    CONTROLLER 

You  are  invited  to  in- 
spect our  Apparatus  at 
Stand  No.  25,  at  the 

ELECTRIC 

TRAMWAY   &   RAILWAY 

EXHIBITION. 


PEEBLES  STEAM  CAR  Co.,  Ltd 

25,    VICTORIA   STREET,   LONDON,   S.W, 


Tele^paphio  Address:  "PBBCARCO,  LONDON.' 

NO    VIBRATION. 

ALLMECNANISM 
IN  OIL  BATN. 

CAR  BODIES  TO 

SUIT 

INDIVIDUAL 

REQUIREMENTS. 


Telephone:  No.  987  Yiotopia. 

SAVE 
FUEL 

AND 

OIL. 

LOW  WORKING 
COSTS. 

HICN  RATES  OF 

PAYING  LOAD 

TO  DEAD  LOAD. 


AUTOMOBILES    FOR    RAILWAYS. 
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THE 


LORAIN  STEEL  Co 

71  <  72,  Xing  Wi/Iianj  Street,  Xondorj,  €,Q, 

Talesrams:  ••THOUGHTFUL,  LONDON."  Tel«phon«:  36S,  Avenue. 

TRACK   SPECIALISTS. 


HAP 
STE 
REh 
PLA 


"QUICK   RELEASE"   TYPE. 
These  Plates  can  be  renewed  In  twenty  minutes. 


This  New  Type  ean  be  seen  at  our  Stand, 
No.  95,  Tramway  Exhibition, 

Where  also  the  Details  of  the  Lorain  Surface  Contact  System  will  be  fully  explained. 


"Lorain  Special  Work" 

THE   STANDARD 
THROUGHOUT   THE  WORLD. 
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Felten  5)  Guilleaunje  CarlswerK  Hct.  Ges. 


IMfUlLiIIEIiyi-ON-RIIINE:. 


MANUFACTURERS  OF  ALL  KINDS  OF 


WIRES  and  WIRE  ROPES,  ELECTRICAL  LEADS  and  CABLES 


^tv 


ef«*' 


'*^. 


'«ft 


AS  A    SPECIAUTY  FOR   ELECTRICAL    TRAMWAYS  AND    UQHT   RAILWAYS. 

Aerial  and  Underground  Cables. 

SOLID    &    FLEXIBLE    "NEPTUNE"    COPPER    BONDS    &  TERMINALS. 


^ 


TROLLEY    GUARD    &    SPAN    WIRE. 


A99nt9  for  the 
U  niteH  Ki  nfftiom  : 


W.  F.  DENNIS  &  CO.,  ..rS^^  ^Xil%r.,  LONDON,  E.G. 
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Westing-house 

Tramway  Equipments. 

A  car  fitted  with  Westinghouse  motors,  controllers,  and  magnetic 
brakes  is  equipped  in  a  manner  that  reduces;  up-keep  to  a  minimum 
and  ensures  efficiency  and  ease  of  control  under  all  conditions. 

There  is  no  finer  form  of  insurance  against  accident  than  the  use  of 
the  Westinghouse  Magnetic  Track  Brake.  This  brake  is  approved 
by  the  Board  of  Trade,  and  in  conjunction  with  Westinghouse  motors 
and  controllers,  provides  the  ideal  tramcar  equipment. 

The  British  Westinghouse  Electric  &  Mfg.  Co.,  Ltd. 


London 


Head  Offices: 
Norfolk  Street,  Strand,  W.C. 


Branch  Offices: 
Manchester- 5,  Cross  Street. 
Olascow-65,   Renfield  Street. 

Newcastle-on-Tyne— Coliifigwood  Buildings,  Collinftwood  Street 
Cardiff    PhoMiix  Buildings,  Mount  Stuart  Square. 
Sheffield- Market  Place  Buildings. 
Birmingham  -Central  House.  New  Street. 
Belfast— 7.  Donegal  Square. 


Works  : 
Manchester    Trafford  Park. 

For  Australia,  New  ^eiiland,  and  Tasmania, 
communicate  with : 
Sydney— Noyes  Bros.,  109,  Pitt  Street. 
Melbourne— Noyes  Bros.,  15  d:  17,  Queen  Street. 
Dunedin -  Noyes  Bros.,  1,  Crawford  Street. 
Perth    Noyes  Bros.,  75.  Barrack  Street. 
Brisbane    Noyes  Bros.,  45,  Adelaide  Street. 

For  South  Africa : 
Johannesburg    C.  C.  George  &  Co.,  Box  I934' 

For  India.  Tpper  and  Lower  Durmah,  and  Island  of  Cevlon  : 
CalcutU    Jessop  &  Co.,  Ltd..  93.  Cllve  Street. 


Westinghouse   Brake 

for   Steam    &    Electric    Railways. 

The  great  speed  and  weight  of  electrical  trains  as  compared  with 
steam  trains  for  similar  service,  make  it  necessary  to  employ  only 
the  most  powerful  and  efficient  braking  system.  Hence,  the 
adoption  of  the  Westinghouse  air  brake  on  practically  every 
electrical  line  of  importance  throughout  the  world. 

For  this  service  the  Westinghouse  air  brake  is  the  only  sure  and 
adequate  protection  against  accident,  and  it  affords  the  only  means 
of  placing  the  running  of  heavy  trains  at  high  speeds  on  a 
thoroughly  safe  basis. 

What  the  Westinghouse  brake  has  done  for  steam  railways  it  is 
now  doing  in  even  a  more  marked  degree  for  electrical  lines. 

Manufactured    by 

The   Westinghouse    Brake   Go.>   Ltd., 

At  their  Works,  82,  York   Road,  King's  Cross,  London,  N. 

Westinghouse    Eisenbahn- 
Bremsen   Gesellschaft, 
Goetheplatz,  Hanover, 
GERMANY. 
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i^%/%/%/^^%/%/%^%^^^%/%/%^%^%/^^ 


Electric  Tramways  &  Railways  Exhibition. 


IMPORTANT   TO    EXHIBITORS, 


FRANK  TURNER 

^be  IRo^gal  Eavicultural  Iball 
Eybtbition  ifittev  Si  ^xqw  nibahev. 


Exhibitors'  Stands,  Signs,  Offices,  Platforms,  &c.,  fitted  complete 

ON      HIRE. 


FRANK  TURNER,  «''^*''  *f"'';"'JT''  "*''''• 

LONDON,    N. 


^^^%/%^%^%^/%^^^^^'%^%/%/%^^^ 


^%^%/^^%^^^^%^ 


TRAMWAY  &  LIGHT  RAILWAY  EXfilBITION. 


A.  Elmes  &.  Co., 

Complete  Exhibition   Fitters. 

Offices:    UPPER    STREET,    ISLINGTON,    LONDON,    N. 

Warehouses:    CHURCH   STREET,    ISLINGTON.  Telephone:    10,833  Central. 


Specialista    in    Original  EVERYTHING  SUPPLIED  ON  HIRE  OR  SALE,  I    ^'^°  ^^  Banner  Makers. 

Designs.   p^QK  ^^^  SMALLEST  DETAIL  TO  A  COM-  ^^^^  CMtn,  Ac ,  on  hire. 


Gold    Sparkled     Letter  ^^^^^    ^^  FURNISHED   AND    FITTED 

Signs  and  Decorations. 

-  Ticket  Writers.  -  ^'^^  ^^^^^'^  ^'<^«T,  Ac. 


Exhibitions  attended  in 
all  parts  of  the  British 
Isles  and  the  Continent. 


L.  C.  C.'s.  REGULATIONS  PROPERLY  CARRIED  OUT. 
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AUTOMATIC    STANDARD    SCREW    CO., 

BARRACK    5TREET,     HALIFAX,     ENQ. 

Automatic  Time  Recording  on  Railways  and  Tramways. 

ENTIRELY    BRITISH    PRODUCTIONS. 


The   actual   time  of  employees   recorded   to  a  minute  on   Weekly  Time  and 

Wages    Sheets    ready    for    pay    roll- great    saving   of    clerical    labour.  No 

mistakes  or  disputes.     Full  particulars   and   specimen   sheets  free  from  the 

Manufacturers  and  Patentees: 

HOWARD      BROS., 

Head    Office    40,   PARADISE    STREET,   LIVERPOOL. 
London  Office     100c,  QUEEN   VICTORIA   STREET,   E.G. 


THE     SATURDAY     ISSUES 


Tramway  &  Railway  World 

CON  IAIN  : 

ADVERTISEMENTS   FOR  TENDERS, 

A  SUMMARY   OF   THE  WEEK'S   TRAMWAY   NEWS, 

THE   MOST   COMPLETE   LIST   OF   TRAMWAY   SHARE   QUOTATIONS, 

TRAMWAY   TRAFFIC  RETURNS, 

ANU 

PARAGRAPHS  ON   THE  FEATURES   OF   THE  WEEK. 


READII^G     CASES    (Pvioe   a«.  ed.) 

To  hold  Twenty -six  Copies  of  the  Saturday  Issues  of 

THE   TR/VMWAY   AND    R/^ILWAY   WORLD, 

May  now  l>e  obtained  from 

THE    PUBLISHERS,    Amberley    Hou»b,    Norfolk    Streot,    LONDON,    W.C. 
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L.B.  UNIT  FILES 


THE    LATEST    ADVANCE 
IN    BUSINESS    ORGANIZATION. 


The  best  expansive  system  yet  invented. 

Systematises  the  systems. 

Provides  beforehand  for  orderly  extension. 

Incorporates  each  addition  as  an  integral 
part  of  the  'whole. 

The  joining  mechanism  is  interior. 

Any  number  of  units  may  be  joined,  but 
the  effect  is  ONE  CABINET. 


THE  SYSTEM  IS  APPLIED  TO 
Numerical  Vertical  Filing  (provides  for 
any  letter  or  collection  of  letters  ON 
THE  INSTANT),  and 

ALL  L.B.  CARD  SYSTEMS,  including 
adaptations  fdr  the  Drawing  Office^ 
Costs  Department,  Stores,  and  General 
Office ;  Railway  Statistics  and  any  facts 
or  figures  likely  to  be  required  on 
THE  SPUR  OF  THE   MOMENT. 


Write  for  full  gtartloulara  of  17  ailTerent  styles  of  units  to— 

LIBRARY    BUREAU,    Ltd. 


L 


L.B.  Unit,  with  space  for 

correspondence,  folder, 

and  cards. 


Showrooms:   10,   BLOOM8BURT    STREET,  W.G. 

BIRMINGHAM  - 
MANCHESTER  - 
NEWGASTLE-ON-TYNE 


904,  Corporation  Street. 
12,  Exohantfe  Street. 
Mllbum  House. 


STAND    No.    70   TRAMWAY    EXHIBITION. 


BRAWN'S 

Patent  Dry  Seats 


FOR 


TRAMS  AND    BU5E5. 

Owins:  to  an  Improved  Method  of 
Manufacture,  BRAWN  &  CO.  are 
now  able  to  announce 

A     REDUCTION 

IN    PRICE 

OF 


407< 


FULL    PARTICULARS    AND    SAAtPLES 
ON    APPLICATION. 


BRAWN  &  CO.,  MANUFACTURERS. 

Omce:  GRANVILLE  HOUSE,  ARUNDEL  ST.,  W.C. 
Works:    QUEEN'S  ROAD,  BATTERSEA. 


of  your 

Boilers 


/ 


Write  for  our  Oomplsts  Blndar  of 
Separetors,  Velves,  and  Bettor  Mountlnfl^s. 


TEMPLER  &  RANGE,  LTD., 

/     StorllnflT  Works,  Foloshlll  Rd.,  COVENTRY. 
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A   RATIONAL   METHOD   OF   FIRING 
YOUR   BOILERS. 


THE  UNDERFEED  STOKER  COY. 
Invite  you  to  call  at  STAND  No.  136, 
ELECTRIC  TRAMWAY  AND  RAILWAY 
EXHIBITION,  to  inspect  their  Exhibit  of 
UNDERFEED    STOKERS. 

THESE    STOKERS    GIVE   THE 

HIGHEST  THERMAL  EFFICIENCY 


UNDER   ALL   BOILERS 

ANI> 

WITH    ALL  KINDS   OF   COAL 

BECAUSE 

THEY   FEED   THE   COAL   UNDERNEATH   THE   FIRE, 

A    SYSTEM 

(Fully  Explained   in   Booklet  sent  on  Application) 

ADOPTED    BY    ALL   THE    PRINCIPAL 

Governments  of  the  World. 


OVER  4,000  STOKERS  IN  OPERATION, 


Unaerfeea  stoker  O^.  Cimitea, 

Coventry   House,   South    Place, 
LONDON,    E.G. 
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THE   THIRD    INTERNATIONAL 


ELECTRIC 


TRAMWAY  &  RAILWAY 


EXHIBITION 


TO   BE   HELD  AT  THE 


Royal  Agricultural   Hall,   London,   N., 


Monday,  July  3rd, 

to 

Friday,  July  I4th, 


1905. 


At.L   INOriRlKS    SHOl'LD    BF    AHPRKSSKn   TO 

Telegrams,   TRAMiQRo.  LONDON  CDe  Cramwap  aiid  Rallwap  world. 

Telephone,      2948,    GERRARD.  amberley  house.  Norfolk  street, 

LONDON,  w.c. 
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THE  THIRD   INTEHNATIONAU 


TRAMWAY  &  RAILWAY 

EXHIBITION 


WILL    BE 


FortnaJly  opened  on  Monday,  July  3rd. 


Over  150  Exhibitors  have  now  secured  space,  and  the  exhibits  will  include  the  latest  designs  which 
have  been  applied  to  Electric  Traction.      Amongst  these  will  be  shown  several 

New  Systems  of  Surface  Contact  Tramways, 
New  Types  of  Tramway  Cars, 
Motor  Omnibuses,  and 
A  Great  Vau'iety  of  Small  Appliances  for 

Car  Equipment, 
Overhead  Work,  and 
Track  Construction. 

In  addition  to  which   a  number  of  Demonstrations  of  New  Processes  and  Apparatus  will  be  carried  out. 

Every  Town  Council  working  Electric  Tramways  will  be  represented  at  the  Exhibition  by  Official 
Deputations. 

The  MunicipaJ  Tramivay  Association  and  several  kindred  associations  will  make  the 
Royail  AgriculturaJ  Hall,  London,  N.,  their  headquarters  while  the  Exhibition  is  in  progress. 
Representative  Tramway  and  Electric  Railway  men  will  thus  have  ample  opportunity  to  inspect  the  latest 
appliances  in   Electric  Traction   which   will   be  shown  at  the 

Electric  Tramway  &  Railway  Exhibition. 


Further  infonnation  in  regard  to  appointments  and  ot/ier  matters  wiii 
i}e  given  in   tine   Offfoiai  Cataiogue,   and  in    ti%e  Saturday  Editions  of 


Tclcgfaphic  and  CaMc  Address:  "TRAMIGRO,  LONDON/' 
Telephone  Number:    2948^  GERRARD, 


Che  CramiDap  ana  Railioap  World, 

AMBERLEY   HOUSE, 

NORFOLK  STREET,  V.C. 
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Electric 

Tramw^ay  &  Rail w^ay 

Exhibition 


(Certified  by  the  Board  of  Trade  as  an  International  Exliibition). 

^HE  Tkird  International  Electric  Tramway  and  Railway 

ExKibition  will  be  held  at  tke  Royal  Agricultural  Hall, 

London,  N..  from  MONDAY.  JULY  3rJ.  to  FRIDAY. 

JULY   14tli.   1905. 

Tkis  Exhibition  is  promoted  by 

**The  Tramway  and  Railway  World/* 

under  the  following  distinguished 

iPationaflc  i— 


The  ('hairman,  London  County  Council. 


The  Rt.   Hon.  The  Lokd  Provost  of  Aberdekn. 
The  Rt.  Hon.  The  Lord  Mayor  of  Belfast. 
The  Rt.  Hon.  The  Lord  Mayor  of  Birmingham. 
The  Rt.  Hon.  The  Lord  Mayor  of  Dublin. 
The  Rt.  Hon.  The  Lord  Provost  of  Dundee. 
The  Rt.  Hon.  The  Lord  Provost  of  Edinburgh. 


The  Rt.  Hon.  The  Lord  Provost  of  Glasgow. 
The  Rt.  Hon.  The  Lord  Mayor  of  Leeds. 
The  Rt.  Hon.  The  Lord  Mayor  of  Liverpool. 
The  Rt.  Hon.  The  Lord  Mayor  of  Manchester. 
The  Rt.  Hon.  The  Lord  Provost  of  Perth. 
The  Rt.  Hon.  The  Lord  Mayor  of  Sheffield. 


The  Rt.'Hon.  The  Lord  Mayor  of  York. 


The  Rt.  Worshipful  The  Provost  of  Ayr. 

The  Rt.  Worshipful  The  Mayor  of  Barrow-in-Furness. 

The  Rt.  Worshipful  The  Mayor  of  Batlev. 

The  Rt.  Worshipful  The  Mayor  of  Birkenhead 

The  Rt.  Worshipful  The  Mayor  of  Blackburn. 

The  Rt.  Worshipful  The  Mayor  of  Blackpool. 

The  Rt.  Worshipful  The  Mayor  of  Bootle. 


The  Rt.  Worshipful  The  Mayor  of  Bournemouth. 
The  Rt.  Worshipful  The  Mayor  of  Bradford. 
The  Rt.  Worshipful  The  Mayor  of  Brighton. 
The  Rt.  Worshipful  The  Mayor  of  Burnley. 
The  Rt.  Worshipful  The  Mayor  of  Bury 
The  Rt.  Worshipful  The  Mayor  of  Cardiff. 
The  Rt.  Worshipful  The  Mayor  of  Cheltenham. 
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fli^titVOWS—contiftneii, 


The  lit. 

Worshipful 

The  Kt. 

Worshipful 

The  Kt. 

Worshipful 

The  Kt. 

Worshipful 

The  Kt. 

Worshipful 

The  Kt 

Worshipful 

The  Kt. 

Worshipful 

The  Kt. 

Worshipful 

The  Kt. 

Worshipful 

The  Kt. 

Worshipful 

The  Kt 

Worshipful 

The  Kt. 

Worshipful 

The  Kt. 

Worshipful 

The  Kt. 

Worshipful 

The  Kt 

Worshipful 

The  Kt. 

Worshipful 

The  Kt 

Worshipful 

The  Kt 

Worshipful 

The  Kt 

Worshipful 

The  Kt 

Worshipful 

The  Kt. 

Worshipful 

The  Kt. 

Worshipful 

The  Kt. 

Worshipful 

The  Kt. 

Worshipful 

The  Kt 

Worshipful 

The  Kt. 

Worshipful 

The  Kt. 

Worshipful 

The  Kt. 

Worshipful 

The  Mayor  of  Che.stek. 

The  MavoK  of  CnEsriiKFiELD. 

The  Mayor  of  Colchester. 

The  Mayor  of  Coventry. 

The  Mayor  of  Darlington. 

The  Mayor  of  Darwen. 

The  Mayor  of  Derby. 

The  Mayor  of  Devonport. 

The  Mayor  of  Donca.ster. 

The  Mayor  of  Eastbourne. 

The  Mayor  of  Exeter. 

The  Mayor  of  Gateshead. 

The  Mayor  of  Gloucester. 

The  Mayor  of  Halifax. 

The  Mayor  of  Hartlepool. 

The  Mayor  of  Huddersfield. 

The  Mayor  of  Hull. 

The  Mayor  of  Ilkeston. 

The  Mayor  of  Ipswich. 

The  Mayor  of  Keighley. 

The  Mayor  of  Kingston-on-Thames. 

The  Provost  of  Kirkcaldy. 

The  Mayor  of.  Lancaster. 

The  Mayor  of  Leicester 

The  Mayor  of  Lincoln. 

The  Mayor  of  Luton. 

The  Mayor  of  Maidstone. 

The  Mayor  of  Middlesbrough. 

The  Kt.  Worshipful  The 


Tho  Kt.  Worshipful  The  Mayor 
The  Kt.  Worshipful  The  Mayor 
The  Kt.  Worshipful  The  Mayor 
The  Kt.  Worshipful  The  Mayor 
The  Kt.  Worshipful  The  Mayor 
The  Kt.  Worshipful  The  Mayor 
The  Kt.  Worshipful  The  Mayor 
The  Kt.  Worshipful  The  Mayor 
The  Kt.  Worshipful  The  Mayor 
The  Kt.  Worshipful  The  Mayor 
The  Kt.  Worshipful  The  Mayor 
The  Kt.  Worshipful  The  Mayor 
The  Rt.  Worshipful  The  Mayor 
The  Kt.  Worshipful  The  Mayor 
The  Kt.  Worshipful  The  Mayor 
The  Kt.  Worshipful  The  MayoRj 
The  Kt.  Worshipful  The  Mayor 
The  Kt.  Worshipful  The  Mayor 
The  Kt.  Worshipful  The  Mayor 
The  Kt.  Worshipful  The  Mayor 
The  Kt.  Worshipful  The  Mayor 
The  Kt.  Worshipful  The  Mayor 
The  Kt.  Worshipful  The  Mayor 
The  Kt.  Worshipful  The  Mayor 
The  Rt.  Worshipful  The  Mayor 
The  Kt.  Worshipful  The  Mayor 
The  Kt.  Worshipful  The  Mayor 
The  Kt.  Worshipful  The  Mayor 
Mayor  of  Wolverhampton. 


of  Middleton. 
of  Nelson. 

of  Newcastle-upon-Tyne. 
of  Northampton. 
of  Norwich. 
of  Oldham. 
of  Plymouth. 
of  Portsmouth. 
of  Preston. 
of  Reading. 
of  Rochdale. 
of  Rochester. 
of  Rotherham. 
of  Salford. 
of  Scarborough. 
of  Southampton. 
of  Southend-on-Sea. 
of  Southport. 
of  Stalybridge. 
of  Stockport. 
of  Sunderland. 
of  Swindon. 
of  Torquay. 
of  Walsall. 
of  Warrington. 
of  West  Bromwich. 
of  West  Ham. 

of   WlGAN. 


Alex.  Lyon,  Esq.,  Convener,  Aberdeen  Corporation  Tramways 
Committee. 

T.  Hallam,  Esc].,  Chairman,  Ashton  under-Lyne  Corporation  Tram- 
ways Committee. 

j.  S.  Hunter,  Esq.,  Convener,  Ayr  Corporation  Tramways  Committee. 

L.  Crow,  Esq..  Chairman,  Barking  Urban  District  Council  Light 
Railway  Committee. 

Alf.  Taylor.  Esq.,  Chairman,  Bath  Corporation  Electric  Traction 
Committee. 

Sir  Vincent  Caillard,  Chairman,  Bath  Electric  Tramways. 

}L  Laird  Pearson,  Esq  ,  Chairman,  Birkenhead  Corporation  Tram- 
ways Committee. 

C.  G.  Bkale,  Esq.,  Chairman,  Birmingham  Corporation  Tramways 
Committee. 

!•:.  CiAKCKE.  ICscj.,  Chairman,  City  of  Birmingliam  Tramways  Com- 
pany, Limited. 

Wm.  Thompson,  Esq  ,  Chairman,  Blackburn  Corporation  Electricity 
and  Tramways  Committee. 

George  Richardson,  Esq.,  Chairman,  Blackpool  and  Fleetwood 
Tramroad  Company. 

J.  Miles,  Esq.,  Chairman,  l:k>Iton  Corporation  Tramways  Committee. 


G.  ].  Lawson,  Esq.,  Chairman,  Bournemouth  Corporation  Tram- 
ways Committee. 

H.  Garden,  Esq.,  Chairman,  Brighton  Corporation  Tramways 
Committee. 

Sir  Chas.  Kivers  Wilson,  Chairman,  British  Electric  Traction 
Company,  Limited. 

Wm.  .\rmistead,  Esq.,  Chairman,  Burnley  Corporation  Tramways 
Committee. 

J.  K.  Rowland,  Esq.,  Chairman,  Burton-on-Trent  Corporation  Tram- 
ways Committee. 

John  Hall,  Esq.,  Chairman,  Bury  Corporation  Tramways  Comniiitce. 
J.    W.    Courtis,    Esq.,    Chairman,    CardifT  Corporation   Tramways 
Committee. 

T.  D.  Lingari),  Es(i.,  Chairman,  City  of  Carlisle  Tramways  Company, 
Limited. 

E.  Shentall,  Esq.,  Chairman,  Chesterfield  Corporation  Tramways 

Committee. 
J.  Devonshire,  Esq.,  Chairman,  Croydon  Corporation  Tramways. 

E.  Wooler,  Esq.,  Chairman,  Darlington  Corporation  Light  KaiL 
ways  Committee. 
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patrons— ^<^''^*w^^. 

E.  Catterall,  Esq.,  Chairman,  Darwen  Corporation  Tramways  |  W.  H.  Brown,  Esq.,  Chairman,  Newport  (Mon.)  Corporation  Tram- 
Committee.  I           ways  Committee. 

R.    W.    Spriggs.    Esq.,    Chairman,    Derby    Corporation    Tramways  H.  Wooding.  Esq.,  Chairman,  Northampton  Corporation  Tramways 

Committee.  |           Committee. 

J.  C.  Tozer,  Esq.,  Chairman,  Devonport  Corporation  Tramways  A.  Brownsword,  Esq.,  Chairman,  Nottingham  Corporation  Tram- 
Committee,  ways  Committee. 

W.  M.  Murphy.  Esq.,  Chairman.  Dublin  United   Tramways   Com-  J-  S.  Dronsfield.  Esq.,  Chairman,  Oldham  Corporation  Tramways 

pany.  I            Committee. 

G.    H.    Dunn,    Esq..    Chairman,    Dudley    Corporation     Tramways  j    John    H.    Salter,   Esq..  Chairman  Oxford  Corporation    Tramways 

Committee.  Committee. 

Wm.   Brownlee,    Esq.,    Convener,   Dundee   Corporation  Tramways  Jason  Saunders,  Esq ,  Chairman,    Oxford    and   District    Tramways 

Committee.  Company. 

A.   H.  Maude,  Esq.,  Chairman,  Eastbourne  Corporation  Electricity  D.  Macnab,  Esq  ,  Convener,  Perth  Corporation  Tramways  Committee. 

and  Street  Lighting  Committee.  j^     I^     y^^^^    P^q     Chairman.   Plymouth    Corporation    Tramways 

John  Savage,  Esq.,  Chairman,    East    Ham   Corporation   Tramways  !            Committee. 

Committee.  j-j     Kimber,  Esq..   Chairman.    Portsmouth    Corporation    Tramways 

W.    B.    Richardson,    Esq.,    Chairman,    Farnworth    Urban    District  I            Committee. 

Council  Electricity  and  Tramways  Committee.  g.  Cornwallis  West.  Esq..  Chairman.  Potteries  Electric  Traction 

John  Thubron,  Esq  ,  Chairman,  Gateshead  Corporation  Tramways  Company. 

Committee.  j.;^    j_    Andrew,    Esq.,    Chairman,   Preston    Corporation  Tramways 

H.    Alexander,    Esq.,    Convener.    Glasgow   Corporation   Tramways  Committee. 

Committee.  ^     p^     Bull,    Esq.,   Chairman,     Reading    Corporation    Tramways 

R.  Fream,  Esq  ,  Chairman,  Gloucester  Corporation  Tramways  Com-  |            Committee. 

"^*'^c®-  W.   Dunning,    Esq.,   Chairman,    Rochdale    Corporation    Tramways 

Frank    Arnold,    Esq.,    Chairman,     Great    Yarmouth     Corporation  Committee. 

Tramways  Committee.  ^    ^V.    Wilks,    Esq..  Chairman.  Rochester  Corporation   Tramways 

Thomas  Hey,  Esq.,  Chairman.  Halifax  Corporation  Tramways  and  Committee. 

Electricity  Committee.  ;    o.  L.  Winter.    Esq..    Chairman.    Rotherham   Corporation    Electric 

(;eo.  G.   Gray,   Esq.,    Chairman,    Hastings    Corporation    Tramways  I            Lighting  and  Tramways  Committee. 

Committee.  H.  Linsley,  Esq.,  Chairman,  Salford  Corporation  Tramways  Com- 

T.  H.  Moore,  Esq.,  Chairman,  Huddersfield  Corporation  Tramways  mittee. 

Committee.  j    Wm.   E.    Clegg,   Esq.,  Chairman,   Sheffield  Corporation  Tramways 


B.   Bailey,   Esq.,   Chairman,   Uford   Urban   District   Council  Tram- 
ways Committee. 

S.  Robinson,  Esq.,  Chairman,  Ilkeston  Corporation  Tramways  Com- 


Com  mittee. 
Miles   Rhodes,  Esq..  Chairman,  Shipley   Urban    District    Council 
Tramways  Committee. 


mittee.  F.  A.  Dunsford.  Esq..  Chairman,  Southampton  Corporation  Tram- 


D.  Driver,  Esq.,  Chairman,  Keighley  Corporation  Tramways  Com- 
mittee. 
J.  B.  Wilson,   Es<i.,  Convener,  Kilmarnock  Corporation  Tramways 


ways  Committee. 
R.  Roberts,  Esq.,  Chairman,  Southend-on-Sea   Corporation    Tram- 
ways Committee. 


Committee.  Wm.    Hulme,  Esq.,    Chairman,   Southport    Corporation    Tramways 

Hon.    Arthur    Stanley,    MP.,    President,    Tramways    and    Light  '  Committee. 

Railways  Association,  and  Chairman,  South   I^ncashire  Tram-  I  Thos.  Summerbell,  Esq.,  Chairman,  Sunderland  Corporation  Tram- 
ways Company.                                                                                         |  ways  Committee. 

J  NO.  Ward,  Esq.,  Chairman,  Leeds  Corporation  Tramways  Committee.   ^  j.  Ridyard,  Esq.,  Chairman,  Stalybridge,  Hyde,  Mossley  and  Dukin- 

S.    Flint,   Esq.,  Chairman.   Leicester  Corporation  Tramways  Com-  field  Tramways  and  Electricity  Board. 

mittee.  Alex.    Slnclair,    Esq..     Chairman,     Swansea    Corporation    Electric 

W.  J.  Smith.   Esq..   Chairman,    Leigh   Corporation    Electricity   and  Lighting  and  Tramways  Committee. 


Tramways  Committee. 
Sir  Charles   Petrie,  Chairman.   Liverpool  Corporation  Tramways 

Committee. 
J.  Allen  Baker.    Es(i.,  Chairman.    London   County   Council    High- 

wavs  Committee. 


A.    W.    Deacon.   Esq.,  Chairman,  Swindon  Corporation  Tramways 

Committee. 
John    Taylor.    Esq.,    Chairman,    Torquay    Corporation    Tramways 

Committee. 
H.  S.  Leon.  Esq.,  Chairman.  Wakefteld  and  District  Light  Railways 


J.  Clifton   Roijinson,   Es(i.,  Chairman,  London  United  Tramways.       *  Company. 

Chas.  H.  Osbokne,  I:s(1  .  Chairman,  Luton  Corporation  Tramways  J-  Cope.  Es<i.,  Chairman.  Walsall  Corporation  Tramways  Committee. 

Committee.  Jas.  Smbthurst,  Esq.,  Chairman,  Warrington  Corporation  Tramways 

E.    Vaughan.    Es(J.,    Chairman,    Maidstone   Corporation    IClectricity   !  Committee. 

and  Light  Railways  Committees.  K.   Johnson,  Esq.,  C!iairman,  Wigan  Corporation  Tramways    Com- 

D.    Boyle,    Es<i.,    Chairman,    Manchester    Corporation    Tramways  ,  mittee. 

Committee.                                                                                                    '■  Chas.  Mander,  Esq.,  Chairman,  Wolverhampton  Corporation  Tram- 

Wm.   Reed,   Esq.,  Chairman.  Nelson   Corporation   Tramways  Com-   ;  ways  Committee. 

mittee.                                                                                                             |  J-  Agar,  Esq.,  Chairman.  York  Corporation  Tramways  Committee. 

And  Many  Others. 
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Committee. 

Arrangements    for    tlie    Exhibition  and    for   the    reception   of   deputations,   etc.,   during    the    Exhibition,   are 
in  the   hands  of  the  following  committee : 

ALFRED  BAKER,  Esq.,  General  Manaj^er,  I5irniinj<ham  Corpuration  Tramways. 

President  of  the  Municipal  Tramways  Association. 
Past  President  of  the  Tramways  and  Light  Railways  Asscx:iation. 

C.  REVILLE  BELLAMY,  Esq.,  General  Manager,  Liverpool  Corporation  Tramways. 

Past  President  of  the  Municipal  Tramways  Association. 
Vice-President  of  the  Tramways  and  Light  Railways  Association. 

G.  C.  CUNINGHAM,  Esq.,  (General  Manager,  Central  London  Hailway. 

J.  DALRYMPLE,  Esq.,  (ieneral  Manager,  Cilasgow  Corporation  Tramways. 

H.  ENGLAND,  Esq.,  General  Manager,  Wakefield  and  District  Light  Railways. 

President  of  the  Association  of  Tramway  and  Light  Railway  Officials 

A.  R.  FEARNLEY,  Esq.,  General  Manager,  Sheffield  Corporation  Tramways 

A.  L.  C.  FELL,  Esq.,  General  Manager.  London  County  Council  Tramways. 

C.  W.  GORDON,  Esq.,  Manager.  Dublin   United  Tramways  Company. 

J.  B.  HAMILTON,  Esq.,  Cieneral  Manager.  Leeds  Corporation    Iramways. 

ERNEST  HATTON,  Esq.,  (ieneral  Manager,  Newcastle-upon-Tyne  Corporation  Tramwa>b. 

E.  GEORGE  MAWBEY,  Esq.,  Borough  and  Chief  Tramway  Kngineer.   Leicester  Corporation  Tramways. 

l*ast  l*resident  of  the  Association  of  Municipal  and  County  Engineers 

J,  M.  McELROY,  Esq.,  General  Manager,  Manchester  Corporation  Tramways. 

J.  ERSKINE  PITCAIRN,  Esq.,  General  Manager,  Edinburgh  and  District  Tramways  Company, 

A.  E.  Le  ROSSIGNOL,  Esq.,  Late  General  Manager,  Newcastle-upon-Tyne  Corporation  Tramways. 

JOHN  YOUNG,  Esq.,  General  Manager,  Metropolitan  District  Railway. 

Past  President  of  the  Municipal  Tramways  Assrx:iation. 


Cbairman. 

JAS.    W.    COURTENAY. 


Secretary. 

A.    M.    WILLCOX. 


BuMtord. 
W.    S.   BLACKBURN   &   Co. 


The  Catalogue  of  tke  Exhibition. 

A  comprehensive  Catalogue  of  the   Exhibition   will   be  ready  on  July  3rd, 

The  Catalogue  will  contain  succinct  descriptions  of  all  exhibits,  a  carefully  compiled  classification  of  all  exhibits, 
enabling  visitors  to  ascertain  at  a  glance  at  what  stands  any  particular  kind  of  apparatus  or  material  is  shown. 

Blank  pages  will  be  provided  for  visitors    notes,  and  a  clearly  drawn  plan  of  the  exhibition  will  be  included. 

The  Catalogue  will   be  well  prmted  on  good  paper,  and   will  form  a  useful  and  attractive  souvenir  of  the 
Exhibition. 


Telephone  Number:    2948,  GERRARD. 
Telegraphic  Addiess:  ^'TRAMIGRO,  LONDON." 


Cbe  Crainu?ap  and  Rallwap  World, 

AMEfERLEY  HOUSE, 

NORFOLK  STREET,  W.C 
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Electric  Tramway  &  Railway  Exhibition, 


July  3rd  to  July  14th,   1905. 


PRELIMINARY    UST   OF    EXHIBITORS. 


\,  I>.  C'.  Coupler,  Limited,  London,  S.W. 

Aiton  and  Company,  London,  N.W. 

Alabaster,  Gatehouse  and  Company,  Limited,  London, 
E.G. 

Albion  Clay  Company,  Limited,  Burton-on-Trent. 

Allen,  Edgar  and  Company,  Limited,  Sheffield. 

Ames-Crosta  Sanitary  Engineering  Company,  Notting- 
ham. 

Aron  Electricity  Meter,  Limited,  London,  S.E. 

Habcock  and  Wilcox,  Limited,  London,  \i,C 

Baker  and  Company,  Limited,  John,  Rotherham. 

Bayliss,  Jones,  and  Bayliss,  Limited,  Wolverhampton. 

Bennis  and  Company,  Limited,  E.,  Bolton. 

I^entley  and  Company,  Limited,  Isaac,  Salford. 

Berger  and  Sons,  Limited,  London,  N.E. 

Bergish  Steel  r^onndry,  London,  S.W. 

Berliner  Telephone  Manufacturing  Company,  London, 
E.C. 

Berry,  Skinner  and  Company,  London,  E.C. 

Blackwell  and  Company,  Limited,  K.  W.,  London, 
E.C. 

l^lickensderfer  Company,  Limited,  London,  E.C. 

Brawn  and  Company,  London,  S.W. 

Brecknell,  Munro  and  Rogers,  Bristol. 

British  Electric  ICquipment  Company,  Limited,  Lon- 
don, E.C. 

British  (iriffin  Company,  Limited,  London,  E.(\ 

British  Johns-Manville  (^ompany.  Limited,  London, 
E.C. 

Brockie-Pell  Arc  Lamp,  Limited,  London,  E.C. 

Brookes,  Limited,  Halifax. 

Brown,  R.  (Traction  Corporation,  Limited),  London, 
S.W. 

I)ruce,  Peebles,  and  Company,  Limited,  Edinburgh. 

Brush  Electrical  Engineering  Company,  Limited,  Lon- 
don, S.E. 

l>ullivant,  W.  R.,  Manchester. 

I*>urton,  (Griffiths  and  Company,  C.  W.,  London,  E.(^ 

Callender's  (able  Construction  Company,  Limited, 
London,  E.C. 

Cambridge  Scientific  Instrument  Company,  Limited, 
Cambridge. 

Chatwin,  Thomas,  r)irmingham. 

Churchill  and  Company,  Limited,  Chas.,  London,  T-.C. 

Circulators,  Limited,  London,  E.C. 

Clarkson,  Limited,  Chelmsford, 


Coe,  W.  H.,  Manufacturing  Company,  London,  W.C. 
Continuous    Rail    Joint    Company   of   Great    Britain, 

Limited,  London,  E.C. 
Cowans,  Limited,  Salford. 
Crossley  Brothers,  Limited,  London,  E.C. 

Custodis   Chimney    Construction    Company,   London, 
S.W. 

Dixon  and  Son,  Limited,  Leeds. 

Dixon  Crucible  Company,  Joseph,  London,  S.W. 

Dolter  Electric  Traction,  Limited,  London,  E.(\ 

Dorman  and  Smith,  Salford. 

Doulton  and  Company,  Limited,  Londoii,  S.E. 

Durham,  Churchill  and  Company,  Sheffield. 

Ivdwards  Air  Pump  Syndicate,  Limited,  London,  Ii).C. 

Electrical  Power  Storage  Company,  Limited,  London, 

i:.(\ 

ICIectrical  Prc^ss,  Limited,  London,  W.C. 

I*)lectric  Tranuvay  lu]uipment  Company,  Birmingham. 

l^^lliott  Brothers,  London,  S.I^2. 

Empire  koller  Bearings  Company,   Limited,  Londr)n, 
S.W. 

I'^yerett,  ICdgcumbe,  and  Company,  London,  E.C. 

Eastnut,  Limited,  London,  E.C. 
I   Eire- Resisting  Corporation,  Limited,  London,  S.W. 
[    Eiske  Brothers  Refining  Company,  London,  E.C. 
j    r^leming,  l)irki)y,  and  Goodall,  Limited,  Halifax. 
!    Eorest  City  Electric  Company,  Manchester. 

Foxcroft  and  Duncan,  London,  N.E. 
I   Frankcnburg  and  Sons,  Limited,  Salford. 
;  Gawthorp,  A.  H.,  Leeds. 

(ilacier      Anti-Friction      Mental      Company,     Linuted, 
I  London,  E.C. 

i   Glasgow  Numerical  Printing  Company,  Glasgow. 

Graham,  Morton,  and  Company,  Limited,  Leeds. 

Green  and  Son,  Limited,  E.,  Manchester. 

(Griffiths  and  Company,  Limited,  Wm.,  London,  E.C. 
!   Haacke  and  Company,  A.,  London,  X.IC. 

Hadlield's  Steel  I'oundry  (\)mpany.  Limited,  Sheffield. 

Haste  Patent  Pump  Company,  London,  E.C. 

Henley's  Telegraph  Works  Company,  Limited,  W.  T., 
London,  \iX\ 

Holdtiu  and  Brooke,  Limited,  London,  Iv.C. 
Howard  Brothers,  London,  ICC. 
Hudson  and  P>owring,  Limited,  Manchester, 
lllingworth,  Ingham,  and  ( Ompany,  Leeds. 
Isometric  Lens  Company,  London,  S.E. 


Digitized  by 


Google 


124 


THE  TRAMWAY  AND  RAILWAY  WORLD. 


[June  8,  1905. 


Electric  Tramw^ay  &  Railivay  Exhibition, 


July  3rd  to  July  14th,   1905, 


ROYAL    AGRICULTURAL    HALL,    ISLINGTON,    LONDON,    N. 


PRELIMINARY    LIST   OF    EXHIBITORS    coutimied. 


Jones  and  Son,  W.E.,  Bournemouth. 

Kaye  and  Sons,  Limited,  J.,  Leeds. 

Kelvin  and  James  White,  Limited,  Glasgow. 

Lancashire  Dynamo  and  Motor  Company,  Limited, 
Manchester. 

Lassen  and  Hjort,  London,  E.G. 

Laycock,  Limited,  W.  S.,  Sheffield. 

Le  Garbone,  London,  E.G. 

Library  Bureau,  Limited,  London,  N. 

Library  Supply  Company,  London,  E.(\ 

Lorain  Steel  Company,  London,  E.G. 

Lotery  and  Company,  H.,  London,  N.E. 

Mason,  Limited,  W.  P.,  Manchester. 

McEuen  and  Company,  London,  E.G. 

McPhail  and  Simpson's  Patents  Company,  Limited, 
Wakefield. 

Meldrum  Brothers,  Limited,  Manchester. 

Mellowes  and  Company,  Limited,  Sheffield. 

Mica  Insulator  Company,  Limited,  Walthamstow. 

Millars'  Karri  and  Jarrah  Company,  Limited,  London, 
E.G. 

Miller  and  Company  Limited,  Edinburgh. 

Milnes,  Voss,  and  Company,  Birkenhead. 

Motor  Car  Emporium,  Limited,  London,  W. 

Mountain  and  Gibson,  Bury. 

Nalder  Brothers  and  Thompson,  Limited,  London,  E.G. 

National  Rail  and  Tramway  Appliances  Company. 
Limited,  Liverpool. 

New  Expanding  Metal  Company,  London,  S.W. 

Noakcs  and  Sons,  London,  E. 

Oliver  Typewriter  Company,  Limited,  London,  E.G. 

Pearse  and  Company,  J.  and  B.,  London,  W.G. 

Pearson,  Huggins,  and  Company,  Limited,  London,  1 2. C. 

Peters  and  Company,  G.  I).,  London,  E.G. 

Pfluger  Accumulator  Works,  London,  S.W. 

Philipson  and  Company,  Bolton. 

Player  and  Mitchell,  Birmingham. 

Pollock  and  Macnab,  Limited,  Brcdbury,  near  Man- 
chester. 

Powell  Wood-Process  Syndicate,  Limited,  London,  E.(\ 

Power-Saving  Pulley  (  ompany,  \fanrhoster. 

Proctor,  Limited,  Jas.,  Burnley. 


Railway  and  General  Engineering  Company,  Notting- 
ham. 

*'  Railway  Times,''  London,  W.G. 

Ra worth's  Traction  Patents,  London,  S.W. 

Reavell  and  Company,  Ipswich. 

Recorders,  Limited,  London,  E.G. 

Rowlands  and  Company,  Birkenhead. 

St.  Helens  Gable  Company,  Limited,  Warrington. 

Scott,  Stirling,  and  Company,  Limited,  London,  W.C. 

Shannon,  Limited,  London,  E.G. 

Simplex    Steel    Conduit   Company,  Limited,  London, 

W.G. 
Societe  Erancaise  des  Accumulators,  Paris. 
Spagnoletti  and  Company,  J.  A.,  London,  W. 
Standard  Varnish  Works,  London,  E.G. 
Statter  and  Company,  Birmingham. 
Stern-Sonneborn  Oil  Company,  London,  E.C. 
Still  and  (^ompany,  W.  M.,  London,  E.C. 
Stirling  Boiler  Company,  Limited,  London,  S.W. 
Straker  and  Squire,  London,  E.C. 
Sturtevant  Engineering  Company,  London,  E.G. 
Thermit,  Limited,  London,  E.C. 
Traction  Company  of  the  United  Kingdom,  London, 

S.W. 
Trading     and      Manufacturing     Company,     Limited, 

London,  E.C. 
'*  Tramway  and  Railway  World,'*  London,  W.G. 
Triumph  Stoker,  Limited,  London,  S.W. 
Underfeed  Stoker  Company,  Limited,  London,  E.G. 
Union  Electric  Company,  Limited,  London,  E.G. 
Vacuum  Oil  Company,  Limited,  London,  W.C. 
Walker  and  Throp,  Halifax. 
Wallace  Supply  Company,  London,  S.W. 
Wallach  Brothers,  London,  E.C. 
Wathen,  (xardiner,  and  Company,  Bristol. 
Western  Electric  Company,  London,  E. 
Whiting  and  Sons,  Limited,  London,  E.G. 
Winby  and  Company,  London,  E.(  . 
Winn  and  Company,  Chas.,  Birmingham. 
Wolseley  Tool  and  Motor  Gar  Company,  Birmingham. 
Yates  and  Company,  John,  Birmingham. 
Young  and  Company,  Robert,  (rlasgow. 
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MELL0WE5  &  Co:S,  LIMITED, 


PATENT 


"ECLIP5E" 

ROOF 

GLAZING. 

SHEFFIELD   (Works).  

LONDON :   28,  Victoria  Street,  Westminster,  S.W.  '^"    ^  bar. 


LEEDS    ELECTRICITY    STATION. 


Millions  of  Feet  Glazed 
During  the  Last  23  Years. 


NO  PUTTY.         NO  PAINT.         NO  ASBESTOS.         NO  MAINTENANCE  REQUIRED. 

i8 
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&■' 


.«xc  Cramu^ap  €,„„ 

f^  (ALFRED   WISEMAN).  '•# 


for 


Co. 


GEAR  CUTTING  DEFT- 


Telegrams : 

'•VERUS,    BIRMINGHAM." 
A.BC.  &  LIEBER   COOES   USED. 

Telephone  No.  2200. 


80-89,  Glover  Street, 


BIRMINGHAM. 


Please  Write  for   New  Catalogue. 


Lansing,  Griggs,  &  Co., 

Manufaoturara  and  Dealers  In  Illuminated  Deetlnatlon  Indicators  and  Tramway  Aooessories. 


1 


MATHER'S  AUTOMATIC  TRACK  CLEANER. 

This  appliance  is  designed  to  remove  all  obstructions 

in  the  grooves^  and  to  ctean  the  tread  of  rail. 

It  is  fixed  on  the  truck  frame  on  or  about  centre  of  car, 

and  can  be  fitted  to  tramcars  using  Slipper  Brakes. 


The  Track  Cleaners  are  effective  and  reliabfe» 
and  are  attached  to  the  car  by  the  screwing  up  of 
4  boltst  without  drilling  any  holes.  When  the  appli- 
ance Is  fixed  it  requires  no  further  attention— It  adjusts 
itself  to  the  running  of  the  car.      The  shoe  stands 

a^^^^jd    perpendicular  when  working,  and  allows  the  mud 
betj   P    to  be  thrown  clear  of  the  rail.      The  shoe  can  be 
replaced  when  worn  out  by  simply  drawing  a  pin. 

The  action  of  the  appliance  is  as  follows:  When 
the  vertical  slide  is  saewed  down  sufficiently  the  shoes 
are  at  their  correct  position  and  bearing  on  the  rail, 
and  the  grlpper  levers  firmly  hold  the  upper  lever.    If  the  pressure  becomes  more 
than  normal,  this  upper  lever  Is  pressed  to  one  side,  causing  a  grlpper  lever  through 
its  connecting  rod  to  lift  the  slide    that  Is  to  say,  a  horizontal  force,  acting  on  this 
shoe  Is  converted  Into  a  vertical  force,  which  tends  to  lift  the  shoe  over  the  obstruction. 


TMI  AFPLIAMei  !•  NOW  APOPTIP  BY  TMI  PUMPII  AND  AYK  OOHyOIUTIOH  TMMWAYS.  AMP    '^-^^ 
AMY  INFOBMATIOM  At  TO  IT!  IFFieilWOY  MIOMT  BI  MAP  FBOM  TMI OINIKAL  MAMAOIM. 

Enquiries  are  invited,  and  any  further  information  as  to  price,  dec,  can  l>e 
obtained  on  application  to  the  Office  of  the  Company: 

,  GRIGOS,  &  CO., 

Sole  Selling  Baents  an^  Manufacturer?, 
VICTORIA    BUILDINGS.    MANCHESTER. 


No.: 


T«l«trraphlo  AddrtM:   "  LANSING,  MANONISTeR.' 


Qolden  Qate  Works:    OLP  TRAFFORP,  MAN0HE8TBR. 
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HYDRAULIC  WHEEL  PRESS 

:iR  AXLES. 

.1ST   NO.  501. 

NGS, 

'eet  Works, 

INGHAM, 
ENGLAND. 


CHARLES  CHURCHILL  &  CO  L"> 

Engineers,  &c. 


LONDON:    0-15,  Leonard  Street,  EX. 

BIRMINGHAM:    2  to  10,  Albert  Street. 

MANCHESTER:    2,  Charlotte  Street,  Mosley  Street. 

NEWCASTLB-ON-TTNE:    Albion  Bulldlntfs, 

St.  James  Street. 
GLASGOW:    52,  Bothwell  Street. 


'Warner  &  Swasey  '   8-  Forming  Turret  Lathe. 


NOTE  THE  PILE  OF 

PULLEY  WHEELS  I ! 

These  are  made  of  PHOSPHOR  BRONZE, 
and  were  turned  out  on  this  Machine  in  the 
remarkable  time  of  3   Kours. 

CAN   BE  SEEN    IN   OPERATION 

at  our  STAND  at  the  ELECTRIC 

TRAMWAY   EXHIBITION. 

This  Machine,  with  equipment  for  doing  this 
work,  will  he  quoted  for  on  application. 
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OVERHEAD   MATERIAL 

FOR 

HIGH  TENSION  TROLLEY  LINES. 


Rd.  No.  450428. 


STRAIGHT  LINE  HAMCEB,  No,  521. 

The  increasiuj;  demand  for  Higli  Voltafje 
Material  has  induced  us  to  develop  a  line  of 
overhead  material  suitable  for  high  currents.  Our 
Special  •*  ROUND  TOP"  Hanger  is  built  for 
1,500  to  2.000  volts  alternating  current ;  has  four 
petticoats  giving  large  surface  insulation  and  great 
dielectric  strength. 


THE  BRITISH  JOHNS=MANVILLE  CO-LD., 


Telegrams : 

••A5BESTINO, 
LONDON.' 

Telephones : 

1458  AVHNUb. 
1437   AVENUE. 


IVIANUFACXURER8    OF 

MOULDED    MICA    TROLLEY    LINE    INSULATORS. 

THE    HIGHEST  GRADE    KNOWN  and 
THE    MOST   SUITABLE    FOR  THE   SEVEREST   ATMOSPHERIC   CONDITIONS. 

81,     FENCHURCH    STREET, 

LONDON, 


E.G. 


DOUBLE^  CIANT  STRAIN,  NO,  836, 

Combination  of  two  (iiant  Strains.  Recom- 
mended for  2,000  volts,  approximate  insulating 
surface  SJ  inches. 


Rd.  No.  450427. 


Tragtioh  Telephones 

(G.E.C.  SYSTEM.) 


K  760. 
POLE    TELEPHONE    PLUG    BOX. 


The  General  Electric  Co.,  Ld., 

Head  Office:  7 1,   Queen   Victoria  Street, 
LONDON,    E.C. 


THOROUGHLY   UP-TaDATE. 
THOROUGHLY  RELIABLE. 


THESE  TELEPHONES  have  now  been  adopted  by 
nearly  every  Tramway  Undertaking 
in  the  UNITED  KINQDOIM,  amongst  the 
principal  of  which  may  be  mentioned — 

I     MANCHESTER 

NEWCA5TLE-ON-TYNE 
PORTSMOUTH 

.     SOUTHAMPTON 
SHEFFIELD 

SALFORD  A   MIDDLETON 
WARRINGTON 
WORCESTER 
WEST   HAM 
YARMOUTH 

Etc..    etc..    etc. 


ABERDEEN 

BIRKENHEAD 

BRISTOL 

BIRMINGHAM 

BLACKPOOL 

DUBLIN 

DUNDEE 

GLASGOW 

GREENOCK 

LONDON  UNITED 

LONDON  COUNTY  C'NCIL 


THESE   RESULTS   SPEAK   FOR   THEMSELVES. 


Pull  Particulars,  etc.,  on  application. 


Telephone : 
887   Bank. 

Teie^ramii: 
'  eieotrlolty,  London." 


Works t 
MANCHESTER. 
BIRMINGHAM. 
WITTON. 
LONDON, 


BranehoB  t 

■ANCHBSTBR. 

BIRMINGHAM. 

OLABGOW. 

NBWCABTLB. 

DUBLIN. 

CARDIFF. 

BBLFABT. 
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PHILIPSON'S 

LIFE-SAVING    APPLIANCES 


CONSIST    OF 


FLEXIBLE   CARRIER   LIFEGUARD, 

FOLDING   STEP, 

AND 

COLLAPSABLE  SIDEGUARD. 


SEE    STAND    No.    150 
TRAMWAY    EXHIBITION. 


Pom  FULL  PAHTieuLMHS  WHiTK-W.   PHIUPSON  di  CO.,  HOLLAND   STREET,   ASTLEY  BRIDGE,  BOLTON. 

T«l«Kraphle   AddrMs;    SAFKTY,    SOLTON. 


"ANCHOR"  Rail  Joints 

AND  INTERMEDIATE  "ANCHORS  " 

Have   been    Used  or  are  Specified  to  be  Used  on   the   Following  TRAMWAYS. 


THBT   BNSURK 

SMOOTH  AND  NOISELESS  RUNNINQ. 
LOW  MAINTENANCE,  akd  LONG   LIFE   OF  RAILS. 

200,000  USED. 

THE   SIMPLEST.   CHEAPEST.   AND 

BEST    SYSTEM. 

A  THOROUGH  SUCCESS  EVERYWHERE. 


Among  earlier  Tramways  In  the  construction  of  which  these  Patent  JOINT  and  INTER- 
MBDIATB  "ANCHOR5*'  have  been  used  are:  LIVERPOOL,  OLASOOW.  LEED5. 
NOTTINaHAM,  BLACKBURN.  BIRKENHEAD.  HALIFAX.  HUDDER5FIELD.  50UTH. 
AMPTON.  WEST  BROMWICH.  WARRINGTON.  BOURNEMOUTH.  BLACKPOOL. 
CHE5TER.  50UTHEND.  DARWEN.  WALLA5EY.  5TALYBRIDGE.  HYDE.  DUKINFIELD. 
MOSSLEY.    KEARSLEY.   WESTON-super-MARE,   Etc. 

The  Cooper  Patent  "Anchor"  Rail  Joint  Co.,  Ltd. 

kKKDSi    Oon^fcfcl    Bank    OHc^nnlyofS* 
MIANCHK8TKR1    Corn    KxoHanar«    Bulldlrii 


UNDER  CONSTRUCTION  IN     I9U4'D. 


TNE  LONDON  COUNTY  COUNCIL. 

BIRMINCNAM 

LEICESTER 

BELFAST 

LINCOLN 

BRADFORD 

LANCASTER 

BURNLEY 

LOWESTOFT 

BURY 

NEWCASTLE 

BLACKPOOL 

NELSON 

BARKINC 

NEWPORT 

BEXLEY 

NORTHAMPTON 

BURTON  A  ASNBY 

PEMBERTON 

(Midland  Railway  Coy.) 

PLYMOUTH 

BLACKPOOL  A  LYTNAM 

ROCHDALE 

CNATNAM 

ROCHESTER 

CHESTERFIELD 

SHEFFIELD 

COLCHESTER 

SOUTHAMPTOH 

COLNE 

SOUTH  SHIELDS 

CROYDON 

STOCKPORT 

DARTFORD 

SWIHDOH 

DEVONPORT 

TORQUAY 

DOVER 

WALSALL 

ERITN 

WALTHAMSTOW 

NAUFAX 

WARRIHCTOH 

ILFORD 

WELLIHCTOH,  H.Z. 

KEICNLEY 

WICAH 

KINC'S  NORTON 

WOLVERHAMPTOH 
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LAMBERT 


STEAM 
ELECTRIC 


HOISTING    ENGINES   and   CABLEWAYS, 
LOGGING   ENGINES, 

STATIONARY   and 

TRAVELLING 

DERRICKS. 


G>rrespondence   solicited* 
Send  for  Catalos'ue  tOO* 


LAMBERT  HOISTING 

ENGINE  CO., 

NEWARK,  N.J.,  U.S.A. 


Cable  Address: 

"LAMBERT"  Newark,  N.J. 

STANDARD  DOUBLE  DRUM  DIRECT  CURRENT  ELECTRIC  HOIST.  Western  Union  G}de. 

British  Engineering  Standards  Coded  Lists 

Issued   by  authority  of  the   Ens:ineerins:  Standards  Committee. 

—  vol..  1-  — 

ROLLED    SECTIONS    FOR    CONSTRUCTIONAL    IRON    AND    STEEL 

TRAM    RAILS. 

Demv   4T0.        592    Pages.        Price   /I    1   0   Net. 
••  A  book  which  will  probably  be  found  indispensable." — Engineer. 


ROBERT    ATKINSON   (london)    LIMITED, 

10,  e:sse:x   sTRESEsrr,  strand,  vir.c. 
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S/^ML    BUCKLEY, 


\r.roH:r  "       Stynan  steel  Works,  SHLF1>  ILLD.     ^^  r^o:  "^^ 


No  1  No.  2 

Measur^B  Measupes 

5  in.  when  down,  9  in.  when  down, 

11  in.  paieed.  22  in.  paised. 

Load,  10  tone.  Load,  15  tons. 


THE    PATENT    "BUCKLEY"    JACK 

Fitted    with   TUBULAR    LEVER   and    CROWBAR    Combined. 

The  "  BUCKLEY"  JACK  has  been  invented  and  patented  sp)ecia11y  to  overcome  the  difficulty  that  has  hitherto  existed  in  getting  a  Lifting 
Jack  of  great  power,  and  yet  of  sufficiently  small  dimensions  to  permit  it  being  used  where  weights  have  to  be  handled  in  limited  space. 
It  is  particularly  adapted  for  Tramways,  its  small  height  permitting  it  to  go  right  under  the  framework. 
Made  in  three  sizes   and  also  fitted  with  Independent  Traversing  Base  (12-inch  Traverse,  or  additional  Traverse  if  required). 

Full  partloularm  ami  prices  on  application, 

FISKE   BROTHERS   REFINING   CO., 

3,  MITRE  STREET,  3,  MITRE  STREET, 

ALDOATE,  E.C.  ALDGATE,  E.C. 


SPECIALISTS  OF 

IN  ELECTRIC 

LUBRICATION  TRACTION. 


Telegrams:  *  Telephone: 

••NATIVUS,  LONDON."  8266,   CBNTRAL. 
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Offices  ; 


LONDON,   AMBERLEY  HOUSE,   NORFOLK  STREET,    W.C. 
EDINBURGH,    3d,   ST.  ANDREW  SQUARE. 

nUBLiy,    SACKVILLK    CHAMBERS,    J,    UPPER   SACKVILLE   ST. 
LiVEUrOOL,    GRESHAM   BUILDINGS,    DALE  STREET. 

SQUARE. 


^^T=^5CglSfei!^T*  *  LEEDS,    STANDARD  ASSURANCE  BUILDINGS,    CITY 

^^^l^  N  EfVCASTLE'ON'TrNE,    SO,   GREY  STREET. 


BELFAST,   RE  AS'  BUILDINGS,   ROYAL  AVENUE. 
PORTSMOUTH,   PRUDENTIAL  BUILDINGS. 


HIGHEST    RENTS    PAID  far  sole  rights  of  afire^^iMna  on  any  s^fstem  of  Tramways  or  Omnibuses. 

All  AdvertiH&inents  kept  in  perfect  cottfiition  by  an  efficient  staff  of  worktnen. 

ADVERTISEMENTS  ON  ELECTRIC  CARS  arranyetl  so  as  not  to  iiefract  in  the  slightest  degree  frotn  their  appearance. 

J.  W.  COURTENAY, 


TRAMWAYS  ADVERTISING  CONTRACTOR. 

Solo    Contractor    for 

Liverpool  Corporation  Tramways.  South  Shields  Tramways  <0  Carriage  Company,  Ltd. 

Editihurgh  «t*  District  Tramways  Company,  Ltd.  City  of  York  Tramways  Couipany,  Ltd. 

Newcastle  Corporation  Tramways.  London4lerry  Tramways  Company. 

Belfast  City  Trainways.  Dover  Corporation  Tramways. 

Leeils  City  Trainways.  Brighton,  Hove,  «t-  Preston  United  Omnibus  Co.^  Ltd. 

ijcicester  Corporation  Tramways.  Cork  Electric  Tramways  and  Light inif  ^'o..  Ltd. 

Xottiiighatn  Corporation  Trainways.  Isle  of  T9utnet  Electric  lAght  RfiiUvays. 

DufUey,  Stourbridge  it  Dist.  Electric  Traction  Co.,  Ltd.  Chatham  <t-  District  Light  Railways  Company. 

Oldham,  Ashton^  <t  Hyde  Electric  Tramway,  Ltd.  Kirkcaldy  Corporation  Tramways. 

Hartlepool  Electric  Tramtvays  Coinpany,  Ltd.  Sheffield  Corporation  Tramways. 

Liverpool  Overhead  Railway  Company.  Iturion-on-Trent  Corporation  I'ramways. 

Portsmouth  Corporation  Tramways,  Birmitigham  Corporation  Tramways. 

Lantirkshire  Tramways  Co.  Scarborough  Tramways. 

Portsdourn  &  liorndean  Light  Railway  Co.  Dtddin  Jb  Hill  of  Howth  Tramroatl  Co. 

City  of  Carlisle  Electric  Tramways  Company,  Ltd.  Aberdeen  Suburban  Tramways  Co. 

London  Southern  Ti*amways  Company.  Ltd.  Dublin  United  Tramways  Co. 

North  Shields  &  'Tifnemouth  District  Tram.  Co.,  Ltd.  Paisley  District  Tramways  Co. 

Wakefield  find  District  Light  Railway.  Musselburgh  Electric  Tramways. 

Southampton  Corporation  Tramways. 

MANUFACTURER  OF 

Transparent   Coloured    Glass  and    Opal    Glass 

ADVERTISING    TABLETS. 
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GAWTHORP'8  PATENT  PANORAMA 

DESTINATION  INDICATORS 

Formerly  Known  and  Advertised  as  the  **  SIMPLEX  **  Illuminated  Destination  Indicator. 

OVER    2,000    NOW    IN     USE. 


the:   ons   sxjcce:ssfui^. 


WRITE  FOR  PRICES 
AND  PARTICULARS. 


Sole  Patentees  a  manufacturers: 

GAWTHORP    &    CO., 

St.  George's  Sign  Works,  LEEDS. 

SEE    OUR    EXHIBIT    AT   THE    TRAMWAY    AND    RAILWAY    EXHIBITION. 


NAT.  TEL.!    2343. 
Telegrams : 

GAWTHORP, 

SIGNMAKER,  LEEDS. 


PUMCHES, 

As  adopted  by  Corporations,  Tramways,  'Buses,  Steam= 
boats,  etc.    


ENQUIRIES    SOLICITED. 


THE  TICKET  PUNCH  A  REGISTER  CO.,   LTD., 
46,  Queen  Victoria  Street, 
LONDON,  E.C. 


UNIPORMS. 


Contractors  to  .  • 

HIS    MAJESTY'S    WAR    OFFICE. 

THE    RIGHT    HON.    POSTMASTER    GENERAL. 

THE    CORPORATION    OF    TRINITY    HOUSE. 

THE    COLONIAL    GOVERNMENTS. 

THE    GREAT    NORTHERN    RAILWAY    CO. 

AND 

MANY    OF    THE    PRINCIPAL    TRAMWAYS    IN 
THIS    COUNTRY. 


c^p 


H.    LOTERY  &  Co., 

4-8.  St.  Mary  Street. 

London,  n.e. 

19 
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"UFeGUARD,  BRADFORD.' 


"UFeaUARD,  BRADFORD." 


Tr/\mway  Speci/\lities. 

PARR'S  PATENT  AUTOMATIC  POINT  TURNER— Supplied  on  approval  (2  months).    In  use  in  Leeds 

and  Sheffield. 
GRIFFITH'S    PATENT   WET   SAND    BOX— Saves  all  drying  costs. 

TOWER    WAGONS— by  best  maker— fixed  and  telescopic. 

CAR    BODY    LIFTING    APPLIANCE-    (Crellin's  Patent)— Three  sizes.     To  lift  6,  10,  or  15  tons. 

PIT  BOGIES,  with  Telescope  Ram  —For  removing  wheels  or  armatures.    No  depot  complete  without  one. 

HYDRAULIC    WHEEL    PRESS — Specially  designed  and  constructed  for  pressing  on  or  removing  car 

wheels  or  centres.     Thoroughly  tested  for  years. 
IMPROVED    PATENT    BRAKE    BLOCK — Wearing  portion  only  requires  renewal.    Now  in  general  use 

by  principal  tramways. 
OVERHEAD    EQUIPMENT- Details  of  every  description,  made  to  stand  any  test. 

ARMATURE    REMOVING    BOGIE— Screw  arrangement,  with  adjustable  and  rotating  head. 

TROLLEY   STANDS    FOR    COVERED   CAR    ROOFS- from  3iin.  high  (supplied  on  approval). 

STEEL    PINIONS   &    GEARS — Made  from  hammered  Bessemer  Steel,  all  teeth  machine-cut  out  of  solid. 

BARKER'S  SAND    PAPERING    MACHINE— Used  by*  the  Leeds  Corporation  Tramways. 

MACHINE   TOOLS    FOR  TRAMWAYS    DEPOTS. 

DESTINATION   &    SIDE    INDICATORS— In  use  Leeds,  Manchester,  Sheffield. 


TRAMWAY  ACCeSSORiES 
OF  ALL    KINDS. 


WALTER  VAUX,  m.i.m.e. 


WRITE  FOR  QUOTATIONS.        23, 


Tramways  Engineer  and  Contraotor, 
Bank    St.    Chambers,    BRADFORD. 
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Q.  C.  MILNES,  VOSS,  &  CO.,  T 


Railway  Carrlai^e,  Car,  &  Wa^^on  Builders, 

Cleveland  Street,   BIRKENHEAD. 


WaflTon  Speoiaiiy  Built  to  oarry  Coal  over  Tramway  Syttoms, 

As  supplied  to  Haddersfleld  Corporation. 


ALFRED  WILLIAMSON  I 

TRAMWAY   ft    RAILWAY   TICKET    PRINTER, 

Yloitb  HDill  printino  IRIloilis, 

ASHTON'UNDER'LYNE,     ENGLAND. 


ESTABLISHED    1885. 


T«l«phon«:    320.  A«hton  under  Lyne. 


\  WILLIAMSON'S  Registering  Ticket  Bell  Punch 

For  Checking  Fares  on 

TRAMWAYS,    OMNIBUSES, 

RAILWAYS,  STEAMBOATS,  Etc.,  Etc. 

Size  of  Punch     ...    3f  x  3J  x   H. 

TICKETS  ^PUNCHES 

Supplied  on  the  Very  Bemt  Terms. 


ALL  Types  of  Salt,  Goods,  and  Coal  Was:ons  desis:ned  and 
built  specially  for  Tramway  Traction. 

Also  CAR  ROOF  COVERINGS,  CAR  BODIES, 
TOWER  WAGONS,  etc. 

Trolley  Bases  ft  Heads,  Gears,   Pinions,  and  all  Tramcar 
Accessories  Icept  in  stock. 


Pull  PariloalarB,  Pricos,  and  Samples  sappUed  on  application. 

C.  Bar  will  earrp  Olase  6  ft.  longi    ■.  Bar,  Sft.  long}   and  Special  Strong 

Bar  r.  Glass  10  ft.  long. 

.  Oaavantood  f^f  a  years,  **  Ab«ol«|«elp  tree  f»em  fracture.** 


THE  8MALLI8T  AND  STRONQIST  PUNON  01 
A    TESTIMONIAL. 


ARKET. 


SAMPLES  AND  PRICES  ON  APPLICATION. 


INSPECTORS*  TICKET   NIPPERS. 


\ 


"Your  Punches  have  now  been  in  use  here  over  twelve 
months,  and  given  every  satisfaction.  As  you  are  aware  I 
have  gone  exhaustively  into  the  matter,  and  believe  that 
I  have  now  got  the  l^est  all-round  Punch  on  the  market." 

Having  made  my  own  Special  Machinery  for  Printing  all  kinds  of 
Numbered  and  Perforated  Tickets  for  Tramways,  Omnibuses,  Rail- 
way, and  other  Companies,  in  Rolls,  Books,  and  Packets,  I  am  able 
to  compete  with  any  firm  tn  the  World. 


Quotations  given  for  Railway  Tickets,  Printed  on  one  or 

both  sides,  Numbered  at  one  or  botli  ends,  any  Pattern 

or  in  any  Quantity. 


^•^^%%%^/%/%%%%%%%^V%%%%%^i/i 
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.'4' 


GUSTAV   KREBS   &   CO.,  LTD.,   Berlin,  S.W.    13. 


SPECIALIST'S 

IN 


OVERHEAD    LINE   MATERIAL. 


WE   CAN   SAVE  YOU   MONEY, 
ENQUIRIES  SOLICITED. 


;^^f^^^^f-^^}f^^f^;^n^^<i^-^-^='-^-^ 


■'■   r-j^ 


I  Johnson  &  Phillips 

Electric  Ucht,  Power   4*  traction  engineers 


MflNUFflCTURERS   op 
TRflCTION  GENERATORS 
ALTERNATORS 
SWITCH  GEAR 
MOTORS 


VlCTORIH  WORKS, 
OLD  CHHRLTON, 

KENT 


Cables  &  Wires 

arc  lamps 
overhead 

equipment 


/4,  Union  Court, 
Old  BR.ORD  St 
LONDON,  E.C. 


EDWI N  LEWIS  &  SONS 

Britannia  &  Patent  Iron  &  Steel  Tube  Works, 


Traction  Tubular  Poles,  Bracket  Arm  Tubes,  and  Flanged 
Wrought  cmd  Cast  Steel  Tubes.     Steant  Supply  Ranges. 

GL  ACIER™cT.oN  METAL 


For  all  olamtom  of  Maohlnory  Boarlngm. 


FOR 

LINING   TRUCK 

BRASSES. 


FOR 

LINING  ARMATURE 

BEARINGS. 


Facsimile  of  Ingot. 

OX^ACIESR    JLNTI.FRICmON     IMIESTAX^    CO.,    X^TD., 

67,  Rue  de  la    VietQire,  PARIS.  leu^mm^:  'RFAiroip.  London.  9/,  Que^n  Victoria  St.,  LONDON^  €.C. 
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NALDER  BROS.  &  THOMP^nN  1  n 


Manaalna  Director  t  F.  H.  NMLDEft. 

High  Tension   Ammeters  and  Voltmeters 

with 

Transformers  for  Power  Transmission  Worlc. 


34,    QUEEN    ST.,    LONDON,    E.C. 


Tttletframs:  *•  OCCLUDE.   LOMDOM/ 


TttUphon*  Mos. :  12«  A  61S4  Bank. 


Bacnte:  Bkrry,  Skinner,  &  Co.,  65.  King  Street,  Manchester;  Wm.  McGioch  &  Co..  Ltd.,  Morrison's  Court,  io8,  Argyle  Street, 
Glasgow;  Vandam,  Marsh,  9c  Co.,  Ltd.,  ii,  Upper  Priory,  Birminsham ;  Robert  Bowran  &  Co..  3,  St.  Nicholas  Buildings, 
Newcastle-on-Tyne ;  Ernkst  Roberts,  6.  Holbom  Place,  London.  W.C. ;  Lucikn  Espir,  iibis.  Rue  De  Maubeuge,  Paris; 
Oswald  Hars,  56,  Marearet  Street,  Sydney,  N.S.W.;  Balmrr,  Lawrik  &  Co.,  Calcutta;  Studio  Elettrotecnico  Industriale, 
Lugano  and  Milan  (for  Switzerland  and  Italy). 


"6R0VER  SPRING  WASHER"  HUT-LOCK 


I- OR 


FISH  BOLTS 

(Iron  or  Steel) 

Giving  a  Bolt  ACTIVE  ENERGY  in  addition  to  PASSIVE  RESISTANCE.         rolLIMC 

Made  in  all  Sizes  for  Bolts  from  j)  in.  to  4  in.  diameter.  STOCK 

SIGNAL 

WORK,  A 

GENERAL 
PURPOSES, 

ELECTRICAL 
WORK,  Ao. 

C»rt#ffe<#  Salm  S8,21S,940  (33,000  mllos).    iVoiV  OVER  SEVmNTY-FIVE  MILUOMS. 


SIMPLEX   LEAD 
GLAZING 


-L 


NO  ZINC,  IRON, 
OR  POTTY  USED. 

ANY  QUANTITY  SUPPLIED 
Millions  of  superficial  feet 
in  use  on   thousands  of 
Structures. 

WrtUf  for  full  IllustnUitiH*.  Tf* 
timonuilt,  and  PurtyuUin  <H4'nt 


FOR  ROOFS.  SKYLIGHTS, 
&    HORTICULTURAL  WORK. 

No  special  Contract  Required. 


GROVER  &  Co.,  Ltd., 


BRITANNIA   WORKS, 
WHARF   ROAD,    LONDON, 


Telegraphic  Address:    "Adopted.   London." 
N.      Telephone:  617  K  + 


np¥    Tp^r^O  ^00  CARS  RUNNING  WITH  TUDOR 
*     ^  Lr  \J  W\^  TRACTION  CELLS. 

ACCU m U l&tor  1 0O  baheries  used  in  tramway 

.«  „?^'  .^T;'     ,                     GENERATING  STATIONS. 
16,  Victoria  Street,  

London,  S.W. 

Works:  DUKINFIELD. 


Specially  adapted  for  HIGH  WORKING  RATES. 
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Patent  Steel  Dog- Eared  Spike 

ADVANTAGES.— The  projecilon  at  the  back 
of  the  head  affords  a  ready  means  of  drawing  t*"" 
spike.    The  extra  strength  at  the  junction  of  i 
head  and  shank,   where  the  strain  is  grr-ato 
makes  them  practically  unbreakable. 


BENT  COLD. 


CLYDE  NAIL  CO.,Ltcl 

NEWTON,  GLASGOW, 

Manufactui*6P8  of 
AMI RIGAN   MTTEIIN  STEIL  NAILS  A  RKADt,       >^a"^  ^^ 

PATENT  NAILS,  Mild  Steel. 

AND  ALL  NINM  OP  OUT  NAILS  A  TASKS. 
Can  i»e  •htain^a  through  any  IronntonQor  or  Merchant, 


WIPERS 

^^"     FOR  CAR  &  ENGINE  CXEANING. 

DUSTERS. 

F.  W.  HOBSON  &  CO. 

(BuoeMMra  to  H.  BHUTTLBWORTH  ft  CO.X 
BLEACHERS, 

MENSTON-ln-WHARFEUALe. 


GREENWOOD  &  BATLEY, 


Limited, 


ALBION    WOi^KS,    LEEDS. 


HIGH    CLASS    MACHINE    TOOLS. 


MOTORS  sind    DYNAMOS  with  all  latMt  Improvomeiits. 


DE    LAVAL    PATENT    STEAM    TURBINES. 


COMPLETE   TRAMWAY  EQUIPMENTS. 


The  Leading  Boiler  and 
Steam  Pipe  Coverers 

ARI 

A.  HAACKE  &  CO. 

(CONRAD   LAUER) 
HEAD  OFFICES  AND  WORKS:    HOMERTON,  LONDON,  N.L 


ENGINEERS  before  deciding 
on  what  Covering  to  adopt, 
would  do  well  to  write  to  us 
for  our  "Practical  Test"  on 
efficiency  of  Boiler  Coverings. 


The  SIMPLEX 
ACCESSORIES 
COMPANY, 

SPECIALITIES:       EHCINEERS, 

BRASS  WORK.   ^^^^^' 
ROUTE   INDICATORS. 


The  Engineering  Press  Index  Review 


iMOlHEERIMiJ  PRESS  \ 

%^      INDEX     '4r 


publishes  resumes  of 
all  articles  appearing:  in 
the  Tramway,  Railway, 
and  other  ensfineerin^: 
papers  the  world  over. 

II  you  want  articles 
on  any  subject  you  should 
consult  it. 

PUBLISHED  MONTHLY. 

Sinsl*  Copy,  Is. 
Yearly  SulMeHptlon,  10s  ed. 

TECHNICAL  PRESS 
ASSOCIATION, 

SS,  Chancary  Lane,  LONDON. 


Convincing  proof 
of  tho 

Exooiionoo 

of  tho 


Remrngtoti 

l^pcwiiter. 


is  affordod  by  ito  univorsal 

uoo  by 

Elootrloai  and  Enginooring 

Undortaicings. 


REMINGTON      TYPEWRITER      COMPANY, 

100,  ORACBOHUROH   ST.,  LONDON,  E.G.  jlnd  jlll  ljlrob  towms. 
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Telephone  No.  4339  AVENUE. 


Rme   -"COCKBRA8S,    LONDON." 


l 


No.  166  Steam  Pressure 

REDUCING 
VALVES. 


I 


No.    166. 


Stop  and  Safety  Valves 
and  Fittings 


POWER  PLANT. 

Atso  OVERHEAD  LINE 
MATERIAL,  Ac. 

MAMUFACTURBD    BY 


J  THOS.  NOAKES  &  SONS 

1^  4  dt  S,  Osborn  Place, 


Brick  Lane,  LONDON,  E.  ^ 


V%^%^\/%/%^%/%^%/%^%/%^%A 


Engfineers 


should   write  for 

full   particulars 

of  the  Special   Model 


OLIVER 

TYPEWRITER. 

which   writes 
96    DIFFERENT  CHARACTE 


12  more  than  the  recognised  number 
— to   be   used  for  special   sisrns 
used  in  the   Engineering  profession. 


OLIVER  TYPEWRITER  COMPANY,  Ltd., 

7S,   Qu—n   VIotorIa  St..   LONDON,  E.C, 


METERS 


INDICATING  .  ACCURATE 

INTEGRATING  ^  RELIABLE 

RECORDING  ¥  DURABLE 

All  Types  and  All  Ranges. 


151.  QUEEN  VICTORIA  STREET,  LONDON,  E.C. 


DOCKERS' 


HIGH'CLASS   VARNISHES 

AMD 

SUPERFINE  CAR  PAINTS 

OF  EXQUISITE  GRIMDING, 

Are  used  by  all  the  leading'  Tramway  Car  Builders 
and  Tramway  Companies 
and  Corporations.    .    .    . 

DOCKERS'  ANTI-CORROSIVE   PAINTS 

hOR  ELriCTRIC  STANDARDS,  fjc. 

DOCKERS'    ^'HERMATOR"    ENAMEL    PAINTS 

hOR  POWER  STATIONS. 
PUBLIC    BUILDINGS.    «ic. 

Write  for  Catulo^ne  &  Putleni  Hook  showin/i  120  Stundani  Lvlonn. 

% 

SOLE  MANUFACTUKEKS: 

DOCKER  BROS.,  Ltd., 

la,  I  &  2,  New  St.,  Bishopsg^ate,  London,  E.C, 
And    BIRMINGHAM. 


\Q 


:^^ 


i^S^ 
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G  D.  PETERS  &  Co. 

MOORGATE  WORKS.   MOORFIELDS.   LONDON.   E.C. 

Telegraphic  Address:    "PETERS.  LONDON." 


ALL    VISITORS 


TO    THE 


EUECTRIC 
RAMWAY    AND     RAILWAY 
EXHIBITIO 


WHO  ARE   INTERESTED  IN 


CAR    SEATS 
BLINDS, 


AND 


CAR    FITTINGS 


OF 


ALL    KINDS 

ARE    REQUESTED    TO    CALL 
AT 

STAND   No.    115. 
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For  Light  &  Power  Stations. 

The  "Upright"  Type  of  Water-Tube   Boiler  with 
Straight  Tubes  has  proved  Itself  to  be  a 

SELF-CLEANING  BOILER. 

Complete  separation  of  the  mud  and  carbonates 

from  the  water  is  obtained  before  It  enters  the 

steam-generating  sections. 


Jnside  the  Jltbes  Outside  the  Jubes 


No  soot  lodges,  and 
The  Deposits  crack  the  hot  gases  always 

and  fall  away.  strike   on    the   under 

side. 


It  has  proved  Itself  to  be 


A  DURABLE  BOILER. 

The  extremely  rapid  circulation  In  the  Steam 
Generators  ensures  the  most  rapid  transmission 
of  heat,  and  prevents  the  tubes  from  over-heating. 


Results  of  Inspections  and  Reports  upon  18  months'  working  of  one  of  these  Boilers 

will  be  sent  on  application  to 

R.  HORNSBY&SONS,  LTD., 

GRANTHAM. 

London  Office:    76a,  QUEEN  VICTORIA  STREET,  E.G. 
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SLIPWAY  &  ENGINEERING  Go.,  Ltd 

Wallsend-on-Tyne. 

ENGINE    AND    BOILER    BUILDERS. 


•> 


Triple  Expansion  Enj^nes  of  3,300  I.H.P.  for  Newcastle  Corporation  Tramways. 

Manufacturers  of 


OF 

LARGEST  POWER  AND  HIGHEST  EGONGMY. 

Head  Offices  and  Works:  i|      Newcastle-on-Tyne  Office: 

WALLSEND-ON-TYNE    f  QUEEN  STREET,  QUAYSIDE. 

London  Office:  Railway  Stations  nearest  to  Worl(s: 

30,  GREAT  ST.  HELENS,  E.C.  POINT  PLEASANT  or  HOWDON. 

Te/egraphlQ  A^^r^—;  "WALL,  NEWQA9TLE-0N-TYNB." 
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BABCOCK  &  WILCOX 

ibllMITBD. 

PATENT    WATER-TUBE     BOILERS. 

O'yei*    ^«T00,000    H.I>.   in  use  throughout  the  world, 
l,SOO.OOO    H.I>.   being  installed  in  TRACTION  and   ELECTRIC   LIOHT   STATIONS. 


MARINE-TYPE 
BOILERS. 

Superheaters, 

Mechanical 

Stokers, 

Feed-Water 

Heaters, 

Coal 

"^  Conveying 
Machinery. 


PORTABLE 
BOILERS, 

Water 

Softeners, 

Purifiers, 

Complete 

Installations 
of 
Steam  Piping. 


BABCOCK  &  WILCOX  BOILER  FITTED  WITH   SUPERHEATER. 


HEAD     OFFICEi     ORIEL.      HOUSE,     FARRINGDON      8TRI 

L.ONDON,     E.C. 

Works:     RENFREW,     800TLAND. 

CATALOGUES  "STEAM"  AND  "ACCESSORIES"  FREE  TO  ENGINEERS  AND  STEAM  USERS. 


WHY 

Do  you   use  long  Rail   Bonds  outside  the  fish   plates 

when  our 

PROTECTED"  RAIL  BONDS 

cost  much   less,  reduce  the  resistance  at  the  joint 

about  60%  and 

ARE  BETTER 

in  every  way? 


a 


The  FOREST  CITY  ELECTRIC  Co., 


3,  Gore  Street,  PiccadiUy, 


Telephone :    51 14 . 

Teletframs:    **  FORESTRY*  MANCHBSTBR.' 

Cablegrams:    **R0LLDROP,   MANCHESTER.' 


MANCHESTER. 
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WILLIAM  GRIFFITHS  &  Co. 

35  to  39,  Hamilton  House,  Bishopsgate  Street  Without,  London,  E.G. 

ENGINEERS  AND  CONTRACTORS 


FOR 


CONSTRUCTION   OF 
TRAMWAYS    AND    LIGHT    RAILWAYS. 


Ttie  follawhig  are  aniofu^  no'tne  of  the  Systems  recently  Constr^ieted  or  in  conrse  of 
Construrtion  :— 

London  County  Council  Tramways,  Tooting  to  Westminster. 
London  County  Council  Tramways,  Southwark,  Bermondsey,  &o. 


Oravesend  and  Northfleet  Tramways. 
Birkdale  Tramways. 
Oldham,  Ashton,  and  Hyde  Tramways. 
Barking  and  Becton  Light  Railway. 
Devonport  Corporation  Tramways. 
Walsall  Corporation  Tramways. 


Middlesex  County  Council   Tramways. 
Potteries  Tramways. 
Worcester  Tramways. 
Port  Glasgow  Tramways. 
Barrow  Tramways. 


Contractors  for  Municipal  Work  of  all  Descriptions. 


TBLBORAPHIC  ADDRB55:   **ORIPPITHS,  STONH,  LONDON. 


TBLBPHONB  Nos. 


I  LONDON 
\    WALL. 


^1^ 


A.  &  F.  M ANUELLE,  1^ 

GRANITE  QUARRY  OWNERS  and  GENERAL  STONE  MERCHANTS, 

SPECIALITY  GRANITE  SETTS  for  TRAMWAY  WORK,  etc 


LARGE  STOCKS 

OF 

ALL    SIZES 

FOR 

IMMEDIATE 

DELIVERY. 

Quarries  : 

GUERNSEY, 
ABERDEEN, 
LEICESTER, 
NORWAY, 

AND 

IRELAND. 


Chief  Office 


ALSO 

ESTIMATES 

SUPPLIED 

FOR 

GRANITE 
WORK 

FOR 

BUILDINGS, 
ENGINEERING 
DOCK, 

AND 

STREET  WORK 

ETC. 

57,    GRACECHURCH     STREET,    LONDON,    E.G. 


Telegrapli'c  Address:    "Feldspar,  London.' 


Telephone  No.  :    274,  Avenue. 
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F.  H.  LLOYD  &  Co. 

LTD. 

James   Bridge  Steel   WorKs, 


NEAR 


^  WEDNESBURY. 


SpeclalUp : 


TRAMWAY   POINTS  AND 
CROSSINGS   IN 


ORDINARY  AND 


MANGANESE   STEEL 


The  "  Acme  "  Patent  Coupling, 

A  boon  to  Tramway  Managers  (write  for  particulars). 


LLOYD'S  IMPROVED  DRAINS,  &c. 


Cox*x*eflipoBii^9]:ioe     Iniritecl. 
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Walter  Scott  Lip 
The  Leeds  Steel  Works. 


re/«yr€f  wr»m  LEEDS  ^*  sje»»»€ 


/««C3«% 


M^Nur/^ c T ur£:r s    or 


ROLLED  STEEL   JOISTS.  CHANNELS  etc 

—  Girder Tramrails-A  Speciauty 

L/tRG£^ST     M/^f^CRS      /A/  £/^GL/f/VO.    


MILD     STKCL     BLOOMS.  BILLETS.   SLABS, PUCTS. TINBAKS  AND  HOUN  OS* 
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THE  CONTINUOUS   RAIL-JOINT 


OYER    aO,000    BSIX^EIS    IVT    USE. 


Highest  Award  in  >W  Medal  Award 

at   Paris   Expositic  ixposition,  1904, 

and  Pan-American,  oint  products. 


U.S.A.,  1901 


ROLLS  IN 

FOR    ALL    STi^ 
RAIL    SECTIO^ 


ED    IN 

D,    AMERICA 

REIGN 

lES. 


The  Continuous  Raiil^Joint  has  the  fevvebt  possible  parts,  and  requires  a  minimum  of  labour 
to  fix.  Owing  to  the  disposition  of  the  joint  any  play  between  surfaces  is  prevented,  and  the 
rail  ends  are  kept  in  perfect  alignment. 

THE  WAVE  MOTION  OF  THE  RAIL  IS  NOT  INTERRUPTED  AT   THE  JOINT,  EITHER   ON   ACCOUNT  OF    WEAKNESS,  OR 
BY  AN   EXCESSIVE  RIGIDITY    WHICH  CAUSES   "  HAMMERED'  JOINTS. 

UsBd  at  Aberdeen ,   Neweaatie,   Derby,  Beurnetneuth,  etc.,  etc. 

""^-n^tr**  THE  CONTINUOUS  RAIL-JOINT  CO.  OF  GREAT  BRITAIN,  LTD., 

ao,     IKINO     WIX^X^IJLIMI     STiRESET*,     Z^ONDON,     B.C.    • 

Telephone:  SOOB  Central.  Telecraph:   "JUNCTIONI5,   LONDON." 

THE  WINBY  "ANCHOR  '  CHAIRS  &  RAIL  JOINTS. 

isands  of  Winby  Anchor  chairs  are  in  use  on 

ram  way  Systems,  their  many  advantages  having 

recognised.    They  are  manufactured  wholly 

ed  Steel  Joist,  and  form  a  transverse  girder  of 

nable  strength   and   rigidity.     Owing  to  their 

and  fewness  of  parts,  Winby  chairs  are  inex- 

hile  the  simple  and  convenient  manner  in  which 

xed  goes  far  to  account  for  their  popularity.  As 

oint  Anchor  for  tramways  they  are  unrivalled ; 

iny  thousands  have  also  been  adopted  as  inter- 

idiate  anchors,  preventing  the  creeping  or  dis- 

icement  of  tramrails  from  their  original  position. 

Wherever    used,   results    have   been    entirely 

satisfactory,    and    a    considerable    saving    in 

maintenance  expenses  has  been  effected. 

i  For   Tramway    Repair    Work    the 

Winby  anchor  chairs    are   most   advan- 

tageous,  the  use  of  bolts  or  rivets  being 

dispensed     with.       Tramrails     may     be 

brought  back  to  alignment  and  firmly  secured  in  their  correct  position  with  very  little  labour  or  expense 

with  the  use  of  Winby  chairs.    They  also  form  an  inexpensive  method  of  restoring  low  Joints  to  surface. 

SOLB    MANUFACTURERS   and    PATENTEES: 

L.  P.  WINBY  &  CO., 

20,     KINO      IVILLIAm      SXREErr,     LONDON,     B.C. 

Tolosrams:   "WINBY,  LONDON."  T«lophon«:  6,022  C«ntrAl. 
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EDGUI  tLLEN  t  HI.  im 


INTRICATE 
TRACK   WORK 
IS  OUR 

speciality: 

LAYOUTS 

CONSTRUCTED 

COMPLETE 

AT  OUR   WORKS 

READY   FOR 

LAYING  ON  SITE. 


POINTS  and 
CROSSINGS 

IN  ALLEN'S 
MANGANESE,  or 

TOUGHENED 
CAST   STEEL, 

with 
RENEWABLE 
INSETS, 
IRON  BOUND 
POINTS  and  ' 
CROSSINGS. 


We  invite  Tramway  Engineers  to  visit  our  Stand  (No.  118)  at  the  Tram- 
way Exhibition,  Agricultural  Hall,  I<ohdon,  July  3  to  14,  and  see  the  exhibits  of 
Special  I><Mnts  in  Manganese  Steel,  &c.  Connected  Automatic  and  Movable 
Points,  Drain  Boxes,  Tie  Bars,  General  Tools,  &c.,  &c. 


PrftitMl  It  the  Pr*prl«l«ra  by  FRCB.  B.  SPARK  A  BON,  OeahiidBa  St.,  LmM,  and  PuWMiad  at  Ambarlay  Noma,  Norfolk  Straat,  London,  W.C-Juna  8, 1BBS. 

All  Communications  should  be  addressed  to  The  Tramway  axd  Railway  World,  Amberley  House,  Norfolk  Street,  London,  W.C. 
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